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INTRODUCTION 



This volume contains specifications of identity and purity prepared at the fifty -third meeting of the 
Joint I' AO/WHO Expert Committee on Food Additives (JECFA), held in Geneva. 6-15 June 2000. These 
specifications should be considered only in conjunction with the Report of the above meeting which will be 
printed in the WHO Technical Report Series. Toxicological monographs of the substances considered at the 
55th meeting of JECFA w ill be published in the WHO Food Additives Series as No. 46. 

The general principles applied in the elaboration of specifications established at the earlier JECFA 
sessions have been published in the Principles for the Safety Assessment of Food Additives and 
Contaminants in Food. WHO Environmental Health Criteria, No. 70, 1987. The specifications of identity 
and purity of food additives established by JECFA are meant to identify the substance that has been subject 
to biological testing, to ensure that the substance is of adequate degree of purity for safe use in food, and to 
reflect and encourage good manufacturing practices. These principles were last reaffirmed by the 39th 
session of JECFA in 1992. 

The specifications are mainly established for the use of toxicologists and others concerned with the 
identity and purity of the substance. As agreed by JECFA at its twenty-sixth meeting, specifications may 
also be established prior to the eventual completion of toxicological evaluation, in certain cases, when the 
available toxicological data are inadequate or incomplete, and do not permit the establishment of full or 
temporary acceptable daily intakes (ADIs). References are made in individual specifications to some of the 
criteria that may be of interest in commerce, but they do not necessarily include all the requirements of 
interest to the commercial user. These specifications are not more stringent than is necessary to accomplish 
their purpose and should easily be attainable by the producing industries. The report of the twenty-third 
session gives the reasons why certain specifications are designated as "tentative". 

There were a total of 382 specifications (38 food additives, uses other than flavouring agent; 344 
flavouring agents) prepared at the 55th session of which 125 were new. Eighty-five specifications were 
designated as tentative, and additionally 56 non-tentative specifications for flavouring agents, for which the 
minimum assay figures were less than 95%, were reclassified as tentative. Sixteen specifications were 
withdrawn. These compounds are: acetone peroxides, aluminum sodium sulfate, ammonium persulf'ate. 
benzoin jium. calcium iodatc. calcium peroxide, carbohydrase from Aspergillus niger, var., carbohydrase 
from Aspergillus awamori, var., chlorine dioxide, isoamy l gallate. lipase from Aspergillus oryzae. var.. 2- 
nitropropane. potassium persulfate. rennet from Endothia parasitica, and trichloroethylene. 

Comments and suggestions regarding this Volume are encouraged. Please send to Chief, Food 
Quality and Standards Service, Food and Nutrition Division. FAO. Viale delle Terme di Caracalla. 00100 
Rome. Italy. 



NOTE: Use of (FNP 5) in specifications refers to General Methods (Guide to JECFA Specifications), 
FAO Food and Nutrition Paper 5/Rev. 2 (1991). 
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158 


451 


2-Hvdroxymethvlfuran 


148 



JECFA No 


Name 




416 


5-Hydroxyoctan-4-onc 


146 


228 


5-Hydroxyoctanoic acid lactone 


138 


409 


3-Hydroxypentan-2-one 


146 


619 


Hydroxysuccinic acid 


158 


392 


beta-lonol* 


146 


51 


Isoamyl 2-methyl butanoate 


128 


51 


Isoamyl 2-methylbutyrate* 


128 


598 


Isoamyl acetoacetate* 


156 


47 


Isoamyl caprylatc 


128 


182 


Isoamyl laurate" 


136 


5 ! 3 


Isoamyl mercaptan 


152 


48 


Isoamyl nonanoate* 


128 


48 


Isoamyl nonylate 


128 


47 


Isoamyl octanoate* 


128 


251 


t _1_ 1 

Isobutanol 


140 


597 


lsobutyl 3-oxobutanoate 


156 


597 


Isobutyl acetoacetate* 


156 


251 


lsobutyl alcohol* 


140 


597 


Isobutyl beta-ketobutyrate 


156 


166 


Isobutyl caproatc 


134 


172 


Isobutyl heptanoate* 


136 


172 


Isobutyl heptoate 


136 


166 


Isobutyl hexanoate* 


134 


512 


Isobutyl mercaptan 


152 


414 


Isobutyl methyl diketone 


146 


414 


lsobutyl methyl glyoxal 


146 


252 


Isobutyraldehyde* 


140 


400 


i .til.* 

Isomethyl-beta-ionc 


146 


400 


beta-I somethy 1 ionone 


146 


271 


Isononanoic acid 


140 


182 


Isopentyl laurate 


136 


210 


Isopropyl 2-methylbutyrate* 


136 


310 


Isopropyl 3-methylbutanoate 


140 


308 


Isopropyl caproate 


140 


308 


Isopropyl hexanoate* 


140 


310 


Isopropyl isopentanoate 


140 


310 


Isopropyl isovalerate* 


140 


510 


Isopropyl mercaptan 


152 


300 


Isopropyl methyl carbinol 


140 


3 I I 


Isopropyl myristate* 


140 


306 


Isopropyl propionate* 


140 


J 1 1 


Isopropyl tetradecanoate 


140 


247 


f - l 

Jasmine lactone 


140 


589 


alpha-Ketobutyric acid 


156 


1 1 1 


Laurie acid* 


132 


! 3 3 


Lauryl acetate* 


134 


363 


Linalyl 3-methylbutyrate 


144 


365 


Linalyl caprylatc 


144 


363 


Linalyl isopentanoate 


144 


363 


Linalyl isovalerate* 


144 


365 


Linalyl octanoate* 


144 


365 


Linalyl octoate 


144 


365 


Linalyl oclylate 


144 


619 


l-Malic acid* 


1^ 


418 


Maple lactone 


148 


439 


p-Menth- 1 -en-4-ol 


MS 


372 


p-Menth- 1 -en-8-yl 3-methylbutyrate 


144 


370 


p-Menth- l-en-8-yl butyrate 


144 


367 


p-Menth- l-en-8-yl formate 


144 


371 


p-Menth- l-en-8-yl isobutyrate 


144 


372 


p-Menth- l-cn-8-yl isopentanoate 


144 
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372 


p-Mcnth- 1 -en-8-yl isovalerate 


14} 


373 


p-Menth-3-en-l-oI* 


144 


377 


p-Menth-8-cn-2-one 


144 


380.1 


p-Mcntha-6,8-dien-2-one 


1 16 


383 


1 -p-Mcntha-6,8-dien-2-yl propionate 


146 


561 


p-Mentha-8-thiol-3-one* 
p-Menthan-2-ol* 


154 


176 


144 


523 


l-p-Menthene-8-thiol* 


152 


446 


dl-Menthone 1.2-glyccrol ketal* 


148 


433 


1-Menthyl lactate* 


148 


561 


8-Mercapato-p-menthane-3-one 


154 


546 


3-Mercapto-2-butanol 


154 


558 


3-Mercapto-2-butanone* 


I 5 4 


560 


3-Mercapto-2-pentanone* 


I 54 


546 


2-Mercapto-3-butanol* 


1 54 


544 


3-Mercapto-3-mcthy 1- 1 -butanol* 


154 


56! 


8-Mcrcapto-3-p-menthanonc 


154 


508 


Mercaptomethane 


152 


531 


2-Mercaptonaphthalene 


154 


520 


2, 3, or 10-Mercaptopinanc* 


152 


509 


1 -Mercaptopropanc 


152 


482 


Mcthanethiol acetate 


150 


508 


Methanethiol 


152 


466 


Methional 


150 


478 


Methionyl acetate 


150 


466 


beta-Methiopropionaldehyde 


150 


503 


Methyl (2-hydroxyphenyl) sulfide 


150 


486 


S-Methyl 2-methylbutancthioate* 


150 


213 


Methyl 2-methylpentanoate* 


136 


354 


Methyl 3,7-dimethyl-6-octenoate* 


144 


354 


Methyl 3,7-dimethyloct-6-enoate 


144 


600 


Methyl 3-hdroxycaproate 


156 


334 


Methyl 3-hexenoate* 


142 


600 


Methyl 3-hydroxyhcxanoate* 


156 


487 


S-Methyl 3-methylbutanethioatc* 
Methyl 3-nonenoate* 


150 


340 


142 


216 


Methyl 4-mcthylvalerate* 


136 


342 


Methyl 9-undeccnoate* 


l l? 


482 


S-Methyl acetothioate 


150 


600 


Methyl beta-hydroxycaproate 


156 


600 


Methyl beta-hydroxyhcxanoate 


156 


484 


S-Methyl butanethioate 


150 


337 


Methyl cis-4-octenoate* 


142 


354 


Methyl citronellate 


144 


482 


S-Methyl ethanethioate 


150 


334 


Methyl hex-3-enoate 


142 


216 


Methyl isobutyl acetate 


136 


508 


Methyl mercaptan* 


152 


565 


Methyl n-propyl disulfide 


154 


340 


Methyl non-3-enoate 


142 


537 


(Z)-Mcthyl oct-4-enoatc 


142 


347 


2-Mcthyl pent-3-enoate 


144 


112 


Methyl propyl diketone 


146 


565 


Methyl propyl disulfide* 


154 


584 


Methyl propyl trisulfide* 


156 


508 


Methyl sulfhydrate 


152 


507 


Methyl sulfoxide 


152 


482 


S-Methyl thioacctate* 


150 


484 


Methyl thiobutyrate* 


1 Ml 


299 


Methyl tridecyl ketone 


14(1 


342 


Methyl undec-9-enoate 


142 
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page 


208 


kill 1 J 1 1 * 

Methyl undecyl ketone 


140 


/>42 


Methyl undecylenate 




528 


2-Methy l(thiophenol) 


1 52 


- H t 

574 


** ft • • i I i ~* t * _ 1 * L. ' „ . . ........ 

^-Methyl- l,2,4-trithiac\clohcxane 


IM 


574 


3-Mcthyl- 1 .2,4-trithiane* 


1 C 1 

154 




3-Mcthyl-l-butanethiol 




512 


2-Methyl- 1 -propanediol* 


1 52 


1 ■ * 

414 


5-Mcthyl-2,3-hexanedione* 


146 


t t i 

4 1 1 


4-Methyl-2,3-pentanedione* 


146 


i00 


_>-Methyl-2-butanol* 


140 


213 


Mcthyl-2-mcthyl pentanoatc 


1 j6 


03 1 . 1 


j-Mcthyl-2-oxobutanoic acid, sodium salt* 


158 


632. 1 


3-Methy l-2-oxopentanoic acid, sodium salt* 


1 58 


63 i.l 


4-Methyl-2-oxopentanoic acid, sodium salt* 


1 58 


406 


1 ft * . I I A I 

1 -Methyl-2-oxopropyl acetate 


146 


407 


1 -Methy l-2-oxopropyl butyrate 


1 1 /I 

1 46 


■ r 


-t ft * . t I *» " I -A 

2-Methylo-pcntcnoic acid* 


1 44 


499 


2-Mcthyl-4,5-dihydro-3(2H)lhio-phenone 


I £ i\ 

150 


414 


2-Methyl-4,5-hexanedione 


146 


500 


4-Methyl-4-(metnylthio)-2-pentanone 


1 50 


439 


1 -Methy l-4-isopropyl- 1 -tyclohexene-4-ol 


148 


464 


2-Methyl-4-propyl- 1 .j-oxatntane* 


I i o 

148 


i ! 


2-Methyl-5-( 1 -methylethyl )bicyclo[3 . 1 .0]hexan-2-ol 
Mcthyl-alpha-ionone* 


148 


398 


146 


400 


ft m . 1 IJI. ft 

Methyl-delta-ionone* 


146 


528 


2-Methylbenzenethiol 


152 


300 


3-Methylbutan-2-ol 


140 


513 


3-Methylbutanethiol* 

3-Methy Ibutyl 2-methylbutanoate 


152 


51 


128 


204 


2-Methy Ibuty l j-methylbutanoate* 


136 




3-Methylbutyl 3-oxobutyrate 


1 56 


182 


3-Methylbutyl dodecanoate 


136 


48 


3-Methylbutyl nonanoate 


128 


47 


.i-Mcthylbutyl octanoate 


128 


204 


2-Mcthylbutyl-3-methylbutanoate 


136 


418 


Methylcyclo- pentenolone* 
j-MethylcycIopcntane-l,2-dionc 


148 


418 


148 


533 


ft « . 1 1 1 " / A 1 1 1 £" J \ 

Methylene bis(methyl sulfide) 


1 54 


210 


a ft ^ «i i *i i -\ *t ii * . 

1 -Methylethyl-2-methylbutanoate 


136 


414 


C ft J .1 II ^ 1 _1 * 

5-Methylhexane-2,3-dione 


146 


400 


delta-Methylionone 


146 


398 


alpha-n-Methylionone 


146 


466 


3-(Methylmercapto)propionaldehydc 


1 50 


466 


beta-(Methylmercapto)propionaldehyde 


1 50 


50 J 


2-Mcthylmcrcaptophcnol 


150 


271 


4-Methyloctanoic acid* 


140 


604 


Mcthylol methyl amyl ketone 


1 c o 

158 


260 


2-Methylpentanal* 


140 


41 1 


4-Methylpentane-2.3-dione 


146 


252 


2-Methylpropanal 


140 


251 


2-Methylpropanol 


140 


597 


2-Methy Ipropyl 3-oxobutyrate 


156 


1 72 


2-Methy Ipropyl heptanoate 


136 


166 


2-Methylpropyl hexanoate 


134 


507 


Methylsulfinylmethane* 


152 


ton 
499 


_-Mclnyltetranyurotniopnen-j-one 


i <n 
1 >u 


462 


4-( Methy Ith io )- l-butanol 


1 IS 


497 


4-(Methylthio)-2-butanone* 


ISO 


500 


4-(Meth\lthio)-4-methyl-2-pentanone* 


I5H 


167 


3-(Methylthio)butanal* 


150 


462 


4-(Methylthio)butanol* 


148 
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467 3-(Methylthio)butyraldehyde 150 

4X1 3-(Methylthio)hexyl acetate* 150 

533 bis(Methylthio)methane* 154 

503 2-(Methylthio)phenol 1 50 

503 o-(Methylthio)phenol* 150 

466 3-(Methylthio)propionaldehyde* 150 

466 beta-(Methylthio)propionaldchyde 150 

478 3-(Methylthio)propyl acetate* 150 

486 Methylthiol 2-methylbutyrate 150 

187 Methylthiol isovalerate 150 

484 Methylthiol n-butyrate 1 50 

260 2-Me'thylvalcraldchyde 140 

520 Mixture of 2,6,6 Trimethyl-bicyclo[3. 1.1 ]hcptane-(2, 3 and I0)-thio 152 

605 Mixture of 3-Acetoxynonyl acetate, 3-1 lydroxynonyl acetate and 1 - 158 

588 Mixture of diallyl di-, tri-, tetra-, and pentasulfides 1 56 
113 Myristic acid* 132 
531 2-Naphthalenethiol' 154 
531 2-Naphthyl mercaptan 154 
324 (Z)-Non-6-en-l-ol 142 
229 Nona-1.4-lactone 138 
229 gamma-Nonalactone* 138 
605 Nonane diacetate 158 
605 1,3-Nonanediol acetate (mixed esters)* 158 
229 4-Nonanolide 138 

cis-6-Nonen-l-ol* 142 

178 Nonyl caprylate 136 

178 Nonyl octanoate* 136 

226 Octa-l,4-lactone 138 

228 Octa-l,5-lactone 138 

(Z)-Octadeca-9-enoic acid 1 42 

116 Octadecanoic acid 134 

228 delta-Octalactonc* 138 

226 gamma-Octalactonc* 138 

99 Octanoic acid* 132 

416 5-Octanol-4-one 146 

226 4-Octanolide 1 38 

228 5-Octanolide 138 
209 Octyl 2-methylbutyrate* 136 
155 Octyl butyrate* 134 
177 Octyl caprylate 136 
! " 1 Octyl heptanoate* 1 36 
171 Octyl heptoate 136 
155 Octyl n-butyrate 134 
177 Octyl octanoate* 136 
209 Octvl-2-methylbutanoate I - h 
- Oleic Acid* 142 
439 Origanol 148 
240 Oxacycloheptadec-7-en-2-one 1 38 
239 Oxacyclohexadecan-2-one 138 

589 2-Oxobutyric acid* 156 
115 Palmitic acid* 134 
239 Pentadeca-1.5-lactone 138 
239 omega-Pentadecalactone* 138 
299 Pentadccan-2-onc 140 
239 15-Pentadccanolide 138 
299 2-Pentadecanone* 140 

It 2-Pentanethiol* 152 

514 2-Pcntyl mercaptan 152 

229 5-Pentyldihydro-2(3H)-furanone 138 
245 6-Pentyl-2-pyrone 138 

Pentyl-alpha-pyronc 138 



XV 





\ \ m i- 
y « 1 1 1 1 %. 


uagi 


232 


6-Pentyltetrahydro-2-pyrone 


138 


520 


Pinanethiol 


152 


520 


Pinanyl mcrcaptan 


152 


83 


Propanal 


130 


536 


1,2-Propanedithiol* 


;S4 


509 


1-Propancthiol 


152 


510 


2-Propanethiol* 


1 52 


509 


Propanethiol* 


152 


84 


Propanoic acid 


132 


19 


2-Propcn- 1 -yl 3-phenyl-2-propenoate 


128 


20 


2-Propenyl 2-aminobenzoate 


128 


19 


2-Propenyl 3-phenyl-2-propenoate 


128 


19 


Propenyl cinnamate 


128 


21 


2-Propenyl furan-2-carboxylate 


128 


17 


2- Propenyl phcnylacetate 


128 


588 


2-Propenyl polysulfides 


156 


1 


2-Propenyl propanoate 


128 


458 


2-Propenyl sulfide, 3.3'-Thiobispropcnc 


148 


10 


2-Propenyl trans-2-methyl-2-butenoate 


128 


Si 


Propionaldehyde* 


130 


84 


Propionic acid* 


132 


168 


Propyl heptanoatc* 


134 


168 


Propyl heptoate 


134 


509 


n-Propyl mercaptan 


152 


225 


5-Propyldihydro-2(3H)-furanone 


138 


228 


6-Propyltetrahydro-2-pyrone 


138 


398 


Raldcinc 


146 


74 


Rhodinyl isobutyrate* 


130 


77 


Rhodinyl isovalerate* 


130 


64 


Rhodinyl propionate* 


130 


441 


Sabinene hydrate 


148 


631.1 


Sodium 3-methyl-2-oxobutanoate 


158 


631.1 


Sodium 3-methyl-2-oxobutyrate 


158 


632.1 


Sodium 3-methyl-2-oxovalerate 


158 


633.1 


Sodium 4-methyl-2-kctopcntanoatc 


158 


633.1 


Sodium 4-mcthyl-2-oxopentanoate 


158 


6 J 3 1 


Sodium 4-methyl-2-oxovalerate 


158 


631.1 


Sodium, alpha-ketoisovalerate 
Stearic acid* 


158 


116 


134 


373 


Terpinen-l-ol 


144 


439 


4-Tcrpinenol 


148 


439 


Terpineol 


148 


371 


Terpinyl 2-methylpropionate 
Terpinyl butyrate* 


144 


370 


144 


367 


Terpinyl formate* 


144 


371 


Terpinyl isobutyrate* 


144 


372 


Terpinyl isopentanoate 


144 


372 


Terpinyl isovalerate* 


144 


113 


Tetradecanoic acid 


132 


456 


Tetrahydro-l,4-dithiin 


148 


498 


Tetrahydrothiophene-3-one 


150 


458 


Thioallyl ether 


148 




Thioformaldchyde dimethyl acetal 
Thiogcraniol* 


1 v) 


524 


152 


503 


Thioguaiacol 


150 


561 


Tliiomenthonc 


154 


508 


Thiomelhyl alcohol 


1 52 


531 


2-Thionapthol 


15 : 


498 


3-Thiophane 


I 5il 


441 


4-Thujanol* 


148 


528 


o-Toluenethiol* 


152 
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528 


o-Tolyl mercaptan 


152 


630 


Tributyl 2-acetoxy- 1 ,2,3-propanctricarboxylnte 


158 


630 


Tributyl acetylcitrate* 


I5S 


298 


Tridecan-2-one 


i:o 


298 


2-Tridccanone* 


[4U 


629 


Tricthyl 2-hydroxy- 1 ,2.3-propane-tricarboxyIate 


158 


629 


Triethyl 2-hydroxy- 1 ,2,3-propanetricarboxyIate 


I5X 


629 


1 riethyl citrate* 


158 


394 


4-(2,6.6-Trimethyl- 1 -cyclohexenyl)-3-butan-2-one 


146 


392 


4-(2,6.6-Trimethyl- 1 -cyclohexenyl)-3-butene-2-ol 


146 


398 


5-(2,6,6- rrimethyl-2-cyclohexen-l-yl)-4-penten-3-one 


146 


400 


4-(2,6,6-Trimethyl-3-cycIohexcn-l-yl)-3-mcthyl-3-buten-2-one 


146 


523 


alpha,alpha,4-Trimethy l-3-cyclohexene- 1 -mcthanethiol 


152 


329 


Undec-9-en-l-al 


142 


417 


Undcca-2,3-dione 


148 


417 


2.3-Undecadione* 


148 


108 


Undecanoic acid* 


1 32 


248 


8-Undecen-5-olide 


140 


329 


9-Undcccnal , ' 


142 


329 


Undecylenic aldehyde 


142 


108 


n-Undecylic acid 


132 


632.1 


Valeric acid, 3-methyl-2-oxo-, sodium salt 


158 


633.1 


Valeric acid. 4-methyl-2-oxo, sodium salt 


158 


19 


Vinyl carbinyl cinnamatc 


128 
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page 


685 


AC A 


I !.f, 


7)8 


l-Acetoxy-2-methoxybenzenc 


170 


718 


n- Aceto wanisolc 

\i nvviv'Aji ui i i.tw i v. 


170 


734 


Acetowhenzenc 

rwvtV'-»> i/vi j * . **- 1 iv 


172 


73 1 


4-f D-Accto\vohenvl )-"'-buianone" 


: ^2 


7 1 X 


Afpfvl onaiarnl 

/ \ v, C I \ 1 J_,UtlUlv,UI 


170 


6<)8 

U fO 


Art'tvl o-rn*sol 


168 

1 WO 


699 


Acctvl p-cresol 


168 


756 


Acetvlatcd citroncllal 


176 


71 1 


n-(' > - Acetvlethvh nhcnvlacetatc 


177 

1 ' 


727 


o-Acety Iphenol 


172 


726 


4-AlIvl-2 6-dirnetho\vnhcnol* 


172 


7">6 


4-AllvIsvrins>ol 


i ' — 


748 


Amvl "'-fiiroati 1 '* 

/•iiivi v i ui uutu 


174 


685 


Amvl cinnnitiiil 

/AI1I> 1 V 11 II 1 til 1 1 II 1 


166 

1 \J\J 


748 

/ho 


Amvl fiiran-^-rarhnxvlnte 


174 


AO 1 
OS 1 


dipna-Arnyi-DCia-pntnyiacroicin uimcinyi ucciai 


1 AA 
1 OO 


6X5 

Oil,' 


n Irtni — A m vl— Mf»f n-T^hptivlriifmlpin 

tllUlltl A\l 1 1 > 1 UvlU Lfllw m y IllwJ U IV 11 1 


166 


678 


alnha-n- Amvl-htMri-nht'nvlacrvl 1-mrthvlhufannatr 

UlLJIlU 11 /illljr 1 Uv»ltl |J1 Iv-I I J IUV, I Y I J lllt-UI V lUUlUilUUlV 


164 


677 
u / / 


i Inha-n- Am vl-l>.f*ta-nhfMwlarrvl art*tatt* 

til Ullti 1 1 fx I II VI L'V. Itl LUlVYlI^rlUVl'yi UlytllllV 


164 


676 
o / o 


■lnnn_ A m v 1 _ h p t n .nnrnv 1 n <r rv 1 in n m r it»* 

tllUllt*~/\llljf l~UClu Ullvlljf lull > l IIJI II lulu 


164 


678 
O / o 


il r\li*i-» A rri vl— :i—r»Hf*riv lar"i*v 1 icnvTlwifp 
tlipilU~/Ml 1 j/ l~Uv. ltl~|JIlv,II V IdLI V 1 IjU V ulCI ulv 


1 64 


6X1 

DO 1 


alnlia- Amvlrinnamaldphvdf* dimpthvl arpfal* 
aipua /Aiu y iv ii ii mi uuiiiti ty uv winitnivi tiv-citii 


166 


685 


tin ha. A tti v/trMtinamaldph vHi** 


166 

1 OO 


674 


n-Amvlniinnmic alcohol 

11 f till T IVIIII 1411 1 1 1 V til V vl 1 \J I 


164 


681 


alnha- Amvlrifinamir aldelivdt rlim^thvl afolnl 

til L'lIU (\ lIlTlVllJIlttllllkr UJUbll T vlW UUUVlllVl ULvlu I 


166 


677 


tiiuiiu r\my luiiJiiaiii^ i atwuiit 


164 


674 
O /•* 


ilnK*!. Amvlrinnamvrl alt^rtK^I* 
■.ii Ulltl"/\l ll > IL lllllalll> 1 alli'iiui 


164 

1 0*T 


676 


-»l nha A tvi \/lt n inntmir| f*r*n>i it*a ^ 

iiLpiid-Mjiiy icixindiTi y i luniidic 


1 64 


678 


•"ilnhi- Amvlrinnimvl i«cnvil*»ntr»* 
tlipil<l~i*Mll YlvlIIHallljf 1 lbuvall.1 ait 


164 


735 


r\ I ill ll tiL/iJit- t J 


1 1~> 


657 


Rpn7rnp nrnn-pnmr :if*u1 

UvllAvllV J.-II IJUvIl UV1U 


1 67 


675 

o / J 


nin^L nipcnidii- 1 -oi 


164 
1 oi 


0*4 J 


r>cn/-cricpr cipanai 


1 OU 


646 


F^t*ii 7^*r\r*rtronnnoii"* nciH 

Uvll ttl 1 V JJI ULFtll IVJUv tlVIU 


160 

1 \J\J 


638 


R*»n*/(*ri("nronannl ari*fa(*» 
ul i I/.VHV, jji upauui avviuiv 


160 


637 


Rpn7t , npnrnnnnnl fc\ nn ntp 

1 » v 1 1 / CI It. Ill UJVtll IvJ 1 1 V'l 1 1 1 tilt 


160 


639 

II J 7 


Ri*n7i k n^nronanrtl nrooion ;iiv 

UW 1 IZ.t 1 1 W LJ1 U II til IUI L/l WL/IUlltllk. 


160 


7 5 1 


^-Ben7ofurancarbo\aldehvde* 


174 


670 

IJ ' V 


llv.ll/.jl Utltl ^lllt[l> U1L.I > lull. 


164 

1 vr*-t 


670 


Btcnzvl cinnamate* 

1— ' >ullb J 1 Vrlllll Ml IIUIV 


164 


645 


R p n ■n.* 1 ii c p t a 1 H p h v H *"* 

l_>tl lti> ItlV tlUlvJtll > Uv 


160 


646 

OHO 


Rpn/vlirpfii 1 nr-iH 
Ovllilj Itlvtllw UCIU 


160 

1 OO 


671 
o / 1 


DLii^ v iLdruiiijr i j-pneny iprupcnouic 


164 

1 0*4 


671 


Rpn7\ lr'i rh in\ l rinn "im t f o 

DCiity iv-ui uuiy i LiiiiittiiiuiL 


1 64 

1 OH 


657 


I ) , r -i *»\.'|, )^»rij»*ir"*»tii'* nriM 
IiCllZV lULUC^l-LtLIL 


1 67 


b>6 


tsenzy iiuenc acctaiuetiyae 


loz 


0/4 


2-Benzyiideneheptanol 


1 o4 


A 2.1 
OiV4 


z-ncnzyiiULncnLXtinai 


166 
1 00 


686 


"'-HeiiTvlideneoctanal 

UV IItf IIUvllWvKIIIUI 


166 


735 


Biphcnyl-2-ol 


172 


735 


2-BiphenyloI 


r. 1 




Bulanoic acid. 2-furanylmethyl ester 


176 


663 


Butyl beta-phenylacry late 


162 


663 


Butyl cinnamate* 


16?. 


684 


alpha-Butyl-beta-phenylacrolein 


166 


684 


alpha-Butylcinnamaldchyde* 


166 


684 


Buty lcinnamic aldehyde 


166 
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733 4-tert-Butylphenol I 

7 1 3 p-tert-Butylphcnol I ' ' 

685 Buxinc 166 

690 Carbolic acid 166 
710 Carvacrol* l[ 
656 Cassia aldehyde 162 
648 Cincloval 162 

656 Cinnamal 162 

648 Cimiamaldehydc ethylene glycol acetal* 162 
Cinnamaldehyde* 162 

670 Cinnamein 164 

657 Cinnamic acid* 162 
647 Cinnamic alcohol 160 
656 Cinnamic aldehyde 162 
653 Cinnamyl 2-methylpropanoate 162 
(,54 Cinnamyl 3-methyl butanoate 162 

650 Cinnamyl acetate* 162 
( ,47 Cinnamyl alcohol* 160 
655 Cinnamyl alpha-toluate 162 
760 Cinnamyl benzoate* 176 
(,73 Cinnamyl beta-phenylacrylate 164 

652 Cinnamyl butyrate* 162 
673 Cinnamyl cinnamatc* 164 

649 Cinnamyl formate* 162 

653 Cinnamyl isobutyrate* 162 

654 Cinnamyl isovalerate* 162 

655 Cinnamyl phenylacetate* 162 

651 Cinnamyl propionate* 162 
715 Creosol 170 

698 o-Cresol acetate 168 

692 m-Cresol* 168 

691 o-Cresol* 166 

693 p-Cresol* 168 
702 p-Cresyl 3-methylbutanoate 168 

699 p-Crcsy I acetate 168 
70? p-Cresyl alpha-toluate 168 

p-Cresyl caprylate 168 

704 p-Cresyl doclecunoate 168 

700 o-Cresyl isobutyrate 1 68 

701 p-Cresyl isobutyrate 168 

702 p-Cresyl isovalerate 168 

704 p-Cresyl laurate 168 
• p-Cresyl octanoate 168 

705 p-Cresy I phenylacetate 168 

698 o-Crcsylic acetate 168 

699 p-Cresylic acetate 168 

692 m-Cresylic acid 168 
60| o-Cresylic acid 166 

693 p-Cresy lie acid 168 
697 o-Cumenol 168 
680 3-(p-Cumenyl)propionaldehyde 166 
680 Cuminylacetaldehyde 166 
680 p-Cuminylpropanal 166 
667 Cyclohexyl beta-phenylacrylate 164 
667 Cyclohexyl cinnamatc* 164 
7io p-Cymene-2-ol ' 70 
709 3-p-Cymcnol 170 

in Cymenphenol '70 

709 alpha-Cymophenol ' 70 

717 Dihydroeugenol 1 70 

729 Dihydroxyacetophenone* 172 
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712 m-Dihydroxybcnzene In 

729 Dihydroxyphenyl methyl ketone 172 

729 l-(x,y-Dihydroxyphenyl) ethanone 172 

681 l,l-Dimethoxy-2-benzylideneheptane 166 

726 2.6-Dimethoxy-4-<2-propenyl) phenol 172 

723 2,6-Dimethoxy-4-ethylphcnol 172 

722 2,6-Dimethoxy-p-cresol 170 
681 (2-(Dimcthoxymethyl>-l-heptenyl)benzene 166 
721 2,6-Dimethoxyphcnol* 170 
668 3,7-Dimethyl-I,6-octadien-3-yl 3-phenylpropenoatc 164 
668 3,7-Dimcthyl-l,6-octadien-3-yl beta-phenylacrylatc 164 
668 3,7-Dimethy]-l,6-octadien-3-yl cinnaniate 164 
733 4-(l,l-Dimelhylcthyl) phenol* 172 
729 Dioxyacetophenone 1 72 
735 Dowicidc 1 172 
711 4-Ethenylphenol 170 
711 p-Ethenylphenol 170 
720 I-Ethoxy-4-hydroxybenzene 170 
714 alpha-Ethoxy-o-cresol 170 

II 2-(Ethoxymethyl)hydroxybenzcne 170 

714 o-(Ethoxymethyl)phcnol* 170 

720 p-Ethoxyphenol 1 70 

752 Ethyl 2-phenyl-3-furoate 1 74 

644 Ethyl 3- phenylpropionate 160 

644 Ethyl 3-phenylpropionatc* 160 

659 Ethyl cinnamate* 162 

644 Ethyl hydrocinnamate 160 

659 Ethyl phenylacry late 162 

723 4-Ethyl-2,6-dimethoxyphenol* 172 
716 4-Ethylguaiacol" 170 
694 4-Ethylphcnol 168 
694 p-Ethylphenol* 168 
723 4-Ethylsyringol 172 
685 Flomine 166 
685 Flosal 166 
685 Floxine 166 
751 2-Formylbenzofuran 174 
450 2-Formylfuran 160 
450 Fund 160 

450 2-Furaldehyde 160 

451 2- Furancarbinol 160 

739 2-Furanmethanol acetate 1 74 

740 2-Furanmethanol propionate 174 

450 Furfural* 160 

451 Furfuralcohol 160 
450 2-Furfuraldchyde 160 

450 Furfuraldehyde 160 
743 Furfuryl 3-methylbutanoate* 174 

739 Furfuryl acetate* j 74 

451 Furfuryl alcohol' 160 
759 Furfuryl butyratc* 1 76 

742 alpha-Furfuryl caprylate 174 

743 Furfuryl isovalerate 1 74 
742 Furfuryl octanoate* 174 
742 alpha-Furfuryl octanoate 1 7 \ 

74 1 Furfuryl pentanoate* 1 74 
741 alpha-Furfuryl pentanoate 174 

740 Furfuryl propanoate 174 

740 Furfuryl propionate* 1 74 

741 alpha-Furfuryl valerate ] 74 
749 2-Furoic acid, hexyl ester 174 
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Ny in c 




746 


2-Furoic acid, methyl ester 


174 


7S<) 


2-Furoic acid, octyl ester 


174 


748 


2-Furoic acid, pentyl ester 


174 


747 


2-Furoic acid, propyl ester 


174 


739 


2-Furyl carbinyl acetate 


174 


451 


alpha-Furylcarbinol 


160 


450 


2-Furylcarboxaldchyde 


160 


759 


2-Furylmethyl butanoate 


176 


719 


Guaiacol phenylacetate 


170 


713 


Guaiacol* 


: 70 


718 


Guaiacyl acetate* 


: 70 


719 


Guaiacyl phenylacetate* 


170 


686 


M.C. A. 


166 


666 


Hcptyl beta-phcnylacrylatc 
Heptyl cinnamate* 


164 


666 


164 


749 


Hexyl 2-furoate* 


174 


686 


Hexyl cinnamic aldehyde 


166 


749 


Hexyl furan-2-carboxylate 


174 


686 


alpha-n-Hexyl-beta-phenylacrolein 


166 


686 


alpha-Hcxylcinnamaldehyde* 


166 


686 


alpha-n-Hexylcinnamic aldehyde 


166 


715 


Homocatcchol monoethyl ether 


170 


716 


Homocreosol 


170 


645 


1 ly drocinnamaldehyde 


160 


646 


Hydrocinnatnic acid 


160 


672 


Hydrocinnamyl 3-phenyIpropcnoatc 


164 


638 


Hydrocinnamyl acetate 


160 


636 


Hydrocinnamyl alcohol 


160 


642 


Hydrocinnamyl caproate 


160 


672 


Hydrocinnamyl cinnamate 


164 


637 


Hydrocinnamyl formate 


160 


640 


Hydrocinnamyl isobutyrate 


160 


641 


Hydrocinnamyl isovalerate 


160 


639 


Hydrocinnamyl propionate 


160 


720 


Hydroquinone monoethyl ether* 


170 


735 


o-Hydroxy biphenyl 


172 


709 


3-Hydroxy p-cymene 


170 




2-Hydroxy- 1 .3-dimethoxybenzene 


170 


7fl7 


2-Hydroxy- 1 ,3-dimethy lbenzene 


168 


636 


3-Hydroxy- 1 -phcnylpropane 


160 


706 


l-Hydroxy-2,5-dimcthylbcnzene 


168 


697 


1 -Hydroxy-2-isopropylbenzene 


168 


716 


1 -I lydroxy-2-methoxy-4-ethylbenzene 


170 


715 


l-Hydroxy-2-methoxy-4-methylbenzene 


170 


713 


1 -Hydroxy-2-methoxybcnzene 
1 -Hydroxy-2-methy lbenzene 


170 


691 


166 


708 


1 -1 lydroxy-3,4-dimethylbenzene 


168 


730 


4-Hydroxy-3-mcthoxybcnzylacctonc 


172 


730 


4-(4-Hydroxy-3-methoxyphenyl)-2-butanone 


172 


730 


2-(4-Hydroxy-3-methoxyphenyl)cthyl methyl ketone 


1 1 : 


725 


4-Hydroxy-3-methoxystyrene 


172 


692 


1 -1 Iydroxy-3-methy lbenzene 


168 


693 


1 -Hydroxy-4-mcthylbcnzcnc 


168 


733 


1 -Hydroxy-4-tert-butylbenzenc 


172 


7 10 


2-Hydroxy-p-cymenc 


170 


727 


2'-Hydroxyacctophcnone 


172 


727 


2-Hydroxyacetophenonc* 


172 


727 


o-Hydroxyacetophenone 


172 


713 


o-Hydroxyanisole 


170 


690 


Hydroxybenzene 


166 


736 


2-Hydroxybenzoic acid, phenyl ester 


172 
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714 o-IIydroxyhen/yl elhyl ether 170 

; p-Mydroxybcnzylacctonc 172 

l 4-1 lydroxyetln Ibenzene 1 6S 

451 2-llydroxymethyHuran 160 

720 p-ilydroxyphenetolc : 70 

731 4-(p-Hydroxyphenyl)-2-butanone acetate 172 

728 4-(p-lI>droxypheny|)-2-butanone* 172 

x 4-(4-llydroxyphenyl)butan-2-one 172 

>■>■>- I •( 2-Hydroxyphcny Dpropane 168 

696 I -('-Hydroxyphein Dpropane 

728 l-p-Hydroxyphenyl-3-butanonc 172 

636 (3-Hydroxypropyl)benzene in; 

7"7 3-Hydroxypseiidocumene 172 

711 4-Hydroxystyrene 170 

3-Hydroxytoluene 168 

69] o-Hydroxy toluene 166 

693 p-Mydroxytoluenc 168 

665 Isoamyl beta-plienylaerylate 164 

665 Isoamyl cinnamate* 6 l 

664 Isuhutyl beta-phenylacrylate 162 

66 1 Isobutyl cinnamate* 162 

fifo Isopentyl cinnamate 1 64 

754 1-Isopropenyl- t-methyl-2-c\clohcxanone 174 
661 Isopropyi cinnamate* (v 1 
7 1 0 Isopropy 1-o-cresol 1 70 
680 p-lsopropylhydrocinnamaldehvde 166 

753 l-Isopropylidene-4-methyl-2-cycloliexanone 1 74 

697 2-lsopropylphenol* I6S 
697 o-Isopropylphenol 168 
680 i-(p-lsopropylphenyl) propionaldehydc* 166 

755 Isopulegol" 176 

754 Isopulegone* 174 

756 Isopulegyl acetate* 176 
710 Isothymol 170 

685 Jasmine aldehyde 166 

686 Jasmonal H. 166 
685 Jasmonal 166 
664 l.abdanol 162 
668 LinaK I cinnamate* 164 

757 p-Mcnth-l,4(8)-dien-3-onc* 176 

753 p-Menth-4(8)-en-3-one 174 

755 p-Menth-8-en-3-ol 

754 p-Mcnth-8-cn-3-one. trans- ! 74 
' ' p-Menthen-l-en-8-vl cinnamate 164 

755 8(9)-p-Menthen-3-ol 176 

753 delta-4(8)-p-Menthen-3-onc 174 

754 lambda-8(9)-p-Menthen-3-one 174 

758 Menthofuran* 176 
726 6-Methoxy cugcnol 172 
689 4'-Methoxy-2-methylcinnamaldehyde 1 'id 
715 2-Methoxy-4-methylphcnol* 1 70 
717 2-Methoxy- 1-piopylphenol* 170 
725 2-Methoxy-4-vinylphenol* 172 
689 p-Methoxv-alpha-mcthvl-cinnamaldehvde* 1 66 
715 2-Methoxy-p-cresol 170 

687 p-Methoxycinnaldchyde 1 66 
6S8 2'-Methoxycinnamaldehyde 166 
6S8 o-Ylethoxycinnamaldehyde* 1 66 
687 p-Mcthoxycinnamaldehyde* 1 66 
" I ' 2-Methoxyplienol acetate 1 70 
719 o-Methoxyphenol phenylacetate 170 
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i> ii riK 


page 


713 


o-Methoxyphenol 


170 


718 


o-Methoxyphenyl acetate 


170 


: q 


2-Methoxyphenyl phenylacetate 


170 


688 


beta-(o-Methoxyphenyl) acrolein 
Methyl 2-furoate* 


166 


746 


1^1 


?>: 


Methyl 3-methoxy-4-hydroxystyrl ketone 
Methyl 3-phcnylpropionatc* 
Methyl cinnamate* 


172 


643 


160 


658 


162 


746 


Methyl furoate 


174 


643 


Methyl hydrocinnamate 


160 


746 


Methyl pyromucate 


174 


737 


Methyl xylenol-2,3,6 


172 


669 


(Z)- 1 -Methyl- 1 -<4-mcthyl-3-cyclohexen- 1 -yl Jethyl cinnamate 


164 


722 


4-Methyl-2,6-dimethoxyphenol* 


170 


709 


5-Methyl-2-(l-methylethyl)phenol 


170 


753 


5-MethyI-2-( 1 -methylethylidene)cycIohexanone 


174 


745 


5-Methyl-2-rurfuraldchydc 


174 


709 


1 -Mcthyl-3-hydroxy-4- isopropylbcnzcnc 


170 


754 


l-Methyl-4-isopropenyl-3-cyclohexanone 


174 


755 


l-Mcthyl-4-isopropcnylcyclohexan-3-ol 


176 


756 


1 -Methyl-4-isopropenylcyclohexan-3-yl acetate 


176 


757 


1 -Methyl-4-isopropylidene- 1 -cyclohexen-3-one 


176 


753 


l-Methyl-4-isopropylidene-3-cyclohexanone 


174 


710 


2-Mcthyl-5-( 1 -methy lethyl)phenol 


170 


757 


3-Methyl-6-(l-methylethylidene)cyclohex-2-en-l-one 


176 


709 


3-Mcthyl-6-isopropylphcnol 


170 


743 


3-Methylbutanoic acid, 2-furanylmethyl ester 


174 


719 


o-Mcthylcatechol phenylacetate 


170 


713 


o-Methylcatechol 


170 


683 


alpha-Methylcinnamaldehyde* 


166 


682 


p-Mcthylcinnamaldehyde* 


166 


683 


alpha-Methylcinnamic aldehyde 


166 


683 


alpha-Methylcinnamyl aldehyde 


166 


661 


1 -Methylethy 1 3-phenylpropenoate 
5-Mcthylfurfural» 


162 


745 


174 


715 


4-Methylguaiacol 


170 


692 


m-Methylphenol 


168 


691 


o-Mcthylphcnol 


166 


693 


p-Methylphenol 


168 


701 


p-Methylphenyl isobutyrate 


168 


682 


3-(p-Melhylphcnyl) propcnal 


166 


664 


2-Methylpropyl beta-phenylacrylate 


162 


664 


2-Methylpropyl cinnamate 


162 


722 


4-Methylsyringol 


170 


705 


Narcissin 


168 


735 


OPP 


172 


742 


Octanoic acid. 2-furanylmethyl ester 


174 


750 


Octyl 2-furancarboxylate 


174 


750 


Octyl 2-furoate* 


174 


728 


Oxanone 


172 


731 


4-(3-Oxobutyl)phenylacetate 


172 


728 


Oxyphenylon 


172 


741 


Pentanoic acid, 2-furanylmethyl ester 


174 


748 


Pentyl furan-2-carboxylatc 


174 


674 


2-Pentyl-3-phenylprop-2-en- 1 -ol 


164 


681 


alpha-Pentylcinnamaldehyde dimethyl acetal 


166 


685 


alpha-Penlylcinnamaldehydc 


166 


677 


alpha-Pentylcinnamyl acetate 


164 


674 


alpha-Pentylcinnamyl alcohol 


164 


676 


alpha-Pentylcinnamyl formate 


164 


678 


alpha-Pentylcinnamyl isovalerate 


164 
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v. 

IN el II) C 


pjj;t 


671 


hcta-Phenethyl beta-plicnylacrylalc 


164 




Phenethyl carhinol 


160 


671 


Phencthy 1 cinnamatc* 


1- I 


734 


Phenol acetate 


172 


,.<„, 


Phenol* 


166 


671 


Phenyethyl cinnamale 


164 


73.1 


Phenyl acetate* 


172 


7?: 


Pheny l oxaromate 


174 


-m, 


Phenyl salicy late* 


172 


636 


3-Phenyl- l-propanol* 


160 


i 


3-Pheny I-2-mcthylacrolem 


166 


653 


3-Pheny l-2-propen- 1 -y 1 isobutyrate 


162 


650 


3-Phenyl-2-propenal 


162 


657 


3-Phcnv l-2-propenoic acid 


If, 1 




2-Phenyl-3-carbctho\y fiiran* 


171 




3-Pheny 1-3- viny Ipropionaldehyde 


:<<. 


67 l > 


3-Pheny 1-4-pentenal* 


166 


i- : n 


beta- Pheny lacrolein 


162 


ro7 


3-Phenylacry lie acid 


162 


657 


beta-Phcnylacrylic acid 


162 


<>5 i 


3-Phenylallyl 3-methy lbutanoate 


162 




3-Pheny lally 1 acetate 


162 


6 1 ! 


gamma-Pheny lallyl alcohol 


U,<) 


(.52 


3-Phenylallyl butyrate 


162 


673 


3-Phenylallyl cinnainate 


164 


673 


Ph e ny la 1 1 y 1 c i n n am ate 


164 


o4') 


3-Phenylallyl formate 


162 


(o4 


3-Phenylallyl isovalcrate 


i.,: 




3-Phenylallyl pheny lacetate 


162 


vl 


3-Phenylally 1 propionate 


162 


675 


Pheny lamy l alcohol 


164 


?:o 


1-Phenylethanone, dihydroxy derivative 


172 


671 


2-Pheny lethyl cinnamatc 


164 


677 


2-( Pheny lmethylcnc)hcptyl acetate 


164 


f,76 


2-(Phenylmcthylene)heptyl formate 


164 


67N 


2-( Pheny lmethy lene)hepty l isovaleric 


166 


670 


3-Phenylpent-4-enal 


166 


675 


5-Phenylpentanol* 


164 


735 


2-Phenylphenol* 


172 


735 


o- Pheny Iphenol 


172 


i>3o 


3-Pheny Ipropanol 


160 


■>i- 


3-Pheny Ipropionaldehyde* 


160 


6 to 


3-Pheny Ipropionic acid* 


160 


040 


beta-Pheny lpropionic acid 


160 


640 


3-Pheny Ipropyl 2-methylpropanoate 


16(1 


641 


beta-Phenylpropyl 3-mcthy lbutanoate 
3-Phenylpropyl acetate* 


1611 




1611 


<,3S 


beta-Phenylpropyl acetate 


160 


(.45 


Pheny Ipropy 1 aldehyde 


160 


672 


3-Pheny Ipropy l bcta-phcny lacrylate 


164 


642 


3-Pheny Ipropy l caproate 


160 


'.72 


3-Pheny Ipropy l cinnamatc* 


164 


672 


beta-Phenylpropyl cinnamatc 


164 


637 


3-Pheny Ipropy 1 formate* 


160 




beta-Phenylpropyl formate 


160 


642 


3-Phenylpropyl hexanoate* 


160 


640 


3-Pheny Ipropy 1 isobutyrate* 


1611 


(>4() 


3-Phenylpropyl isobuyrate 


160 


641 


3-Pheny ipropy I isopentanoate 


160 


641 


3-Pheny Ipropy I isovalerate* 





639 


3-Pheny lpropy l propionate* 


1611 
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<S3 1 .) bcta-Phenylpropyl propionate 160 

640 beta-Phenylpropyl-2-methylpropanoate 160 

757 Pipcritenone , 1 <> 
2-PropenaI, 3-(4-mcthylphenyl)- 166 

747 Propyl 2-furoatc* 174 

660 Propyl beta-phenylacrylate 162 

660 Propyl cinnamate* 162 

747 Propyl furan-2-carboxylate 174 

747 n - Propyl pyromucate 174 

724 4-Propyl-2,6-dimethoxyphcnol* 172 

717 5-Propyl-o-hydroxyanisole 170 

717 4-Propyl-o-mclhoxyphenol 170 

7!'.' 4-Propylguaiacol 170 

>vH 2-Propylphenol 168 

(,% 4-Propylphenol 168 

6') 5 o-Propylphenol* 168 

696 p-Propylphenol* 168 

724 4-Propylsyringol 172 
753 Pulcgone* 174 
7 1 5 Pyrocatechol monomcthyl ether 1 70 
721 Pyrogallol 1,3-dimethyl ether 170 
7 1 3 Pyroguaiac acid 1 70 
450 Pyromucic aldehyde 160 
728 Raspberry ketone 172 
728 Rastone 172 
712 Resorcinol* 170 

736 Salol 172 
648 2-Styryl-l.3-dioxolanc 162 
72 1 Syringol 1 70 
669 Terpinyl 3-phenylpropenoatc 164 
669 Terpinyl beta-phenylacrylate 164 
669 Terpinyl cinnamate* 164 

758 4,5,6,7-Tetrahydro-3,6-dimcthylbenzofuran 176 
709 Thyme camphor 1 70 

709 Thymol* 170 

710 iso-Thymol 170 

700 o-Tolyl 2-methylpropanoate 168 

701 p-Tolyl 2-methylpropanoate 1 68 

702 p-Tolyl 3-methylbutyrate* 168 

698 o-Tolyl acetate* 168 

699 p-Tolyl acetate* 168 
705 p-Tolyl alpha-toluate 168 

703 p-Tolyl caprylate 168 

704 p-Tolyl dodecanoate 168 

700 o-Tolyl isobutyrate* 168 

701 p-Tolyl isobutyrate* 168 

702 p-Tolvl isovalerate 168 

704 p-Tolyl laurate* 168 

703 p-Tolyl octanoate* 168 

705 p-Tolyl phenylacctate* 168 
682 3-p-Tolylpropenal 166 
73 ^ Torsite 172 

737 2,3,6-Trimethylphenol* I ' 
715 Valspice 170 
730 Vanillylacetone 172 
732 Vanillylidenc acetone* 172 

725 p-Vinylcatechol-o-methyl ether 1 7 2 
725 p-Vinylguaiacol 172 
67') beta-Vinylhydrocinnamaldehyde 166 

711 p-Vinylphenol* 170 
735 Xenol 1 : ' 
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706 2.5-Xylenol* 168 

•(17 2,6-Xylcnol' 168 

708 3,4-Xylcnol* 168 

(vl? Zirntalcohul 1: i 

656 Zimtaldehyde \i,2 

730 Zingerone* 172 
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Flavouring agents - revised specifications (Numerical listing) 



J EC FA No 


Name 


page 


■ 

3 


Ally! propionate* 


128 


1 


2-Propenyl propanoate 


1 T O 

128 


10 


Ally I tiglate" 




10 


2-Propenyl trans-2-methyl-2-butenoate 


128 


17 


Allyl phenylacetate* 


128 


17 


2-Propenyl phenylacetate 


128 


17 


Allyl alpha-toluate 


128 


19 


Allyl cinnamate* 


128 


19 


2-Propen- 1 -yl 3-phenyl-2-propenoate 


128 


19 


2-Propenyl 3-phenyl-2-propenoate 


128 


19 


Allyl beta-phenylacrylate 


128 


19 


Propenyl cinnamate 


128 


19 


Vinyl carbinyl cinnamate 


128 


20 


Allyl anthranilatc* 


128 


20 


2-Propenyl 2-aminobenzoate 


128 


21 


Allyl 2-furoate* 


128 


21 


2-Propenyl furan-2-carboxylate 


128 


21 


Allyl pyromucate 


128 


36 


Ethyl undecanoate* 


128 


36 


Ethyl undccylate 


128 


59 


Ethyl hexadecanoate* 


128 


39 


Ethyl palmitate 


128 


40 


Ethyl octadecanoate* 


128 


40 


Ethyl stearate 


128 


41 


Ethanol* 


128 


41 


Ethyl alcohol 


128 


47 


Isoamyl octanoatc* 


128 


47 


3-Methylbutyl octanoate 


128 


47 


Isoamyl caprylate 


128 


48 


Isoamyl nonanoate* 


128 


48 


3-Methylbutyl nonanoate 


128 


48 


Isoamyl nonylate 


128 


51 


Isoamyl 2-methylbutyrate* 


128 


51 


3-Methylbutyl 2-methylbutanoate 


128 


51 


Isoamyl 2-mcthyl butanoate 


128 


58 


Gcranyl acetate* 


130 


58 


3,7-Dimethyl-2,6-octadien-l-yl acetate 


130 


64 


Rhodinyl propionate* 


130 


64 


3,7-Dimethyl-7-octen- 1 -yl propionate 


130 


69 


Citronellyl valerate* 


130 


69 


3,7-Dimethyl-6-octen- 1 -yl pentanoatc 


130 


70 


Geranyl hcxanoate* 


130 


70 


Geranyl caproate 


130 


70 


trans-3,7-Dimcthyl-2,6-octadien-l-yl hcxanoate 


130 


72 


Geranyl isobutyrate' 


130 


72 


3,7-Dimethyl-2,6-octadicnyl-2-methyl propanoate 


130 


74 


Rhodinyl isobutyrate* 


130 


74 


3,7-Dimethyl-7-octen-l-yl-2-methyl propanoate 


130 


75 


Geranyl isovalerate* 


130 


/ J 


j, /-L/imemyi-z,o-ociauienyi- j-nieiny iuiii<iiiu<ue 


1 JU 


77 


Rhodinyl isovalerate* 


130 


77 


3 > 7-Dimethyl-7-octen-l-yl-3-methylbutanoatc 


130 


79 


Formic acid* 


130 


80 


Acctaldehyde* 


130 


80 


Acetic aldehyde 


1 50 


80 


Ethanal 


130 


81 


Acetic acid* 


130 


83 


Propionaldehydc* 


130 
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83 


Propanal 


130 


D * 

84 


Propionic acid* 


132 




Propanoic acid 


132 


85 


Butyl alcohol* 


132 


85 


1-Butanol 


132 


85 


Bu(an-l-ol 


132 


86 


Butyraldehyde* 


132 


Nn 


Butanal 


132 


86 


Butyl aldehyde 


132 


9! 


Hexyl alcohol* 


132 


91 


1-Hcxanol 


132 


91 


Alcohol C-6 


132 


99 


Octanoic acid* 


152 


99 


Caprylic acid 


132 


105 


Decanoic acid* 


1 52 


105 


Capric acid 


132 


108 


Undccanoic acid* 


152 


108 


n-Undccylic acid 


152 


111 


Laurie acid* 


132 


III 


Dodecanoic acid 


132 


113 


Myristic acid* 


132 


113 


Tetradccanoic acid 


132 


115 


Palmitic acid* 


134 


115 


Hcxadccanoic acid 


134 


116 


Stearic acid* 


134 


116 


Octadecanoic acid 


134 


121 


Heptyl formate* 


134 


133 


Lauryl acetate* 


134 


133 


Acetate C- 1 2 


134 


133 


Dodecyl acetate 


I >4 


140 


2-Ethylbutyl acetate* 


134 


147 


cis-3 & trans-2-Hexenyl propionate* 


134 


147 


cis-3 & trans-2-Hexenyl propanoate 


1 34 


154 


Heptyl butyrate* 


134 


154 


Heptyl butanoate 


1 54 


155 


Octyl butyrate* 


134 


155 


Octyl n-butyrate 


134 


156 


Dccyl butyrate* 


134 


165 


cis-3-Hexenyl hexanoate* 


134 


165 


cis-3-Hcxcn-l-ol hexanoate 


134 


165 


cis-3-Hexenyl caproate 


134 


166 


Isobutyl hexanoate* 


134 


166 


2-Methylpropyl hexanoate 


134 


166 


Isobutyl caproate 


134 


168 


Propyl heptanoate* 


134 


168 


Propyl heptoate 


134 


169 


Butyl heptanoate* 


1 3 4 


169 


Butyl heptoate 


134 


169 


Butyl heptylate 


! U 


171 


Octyl heptanoate* 


136 


171 


Heptanoic acid, octyl ester 


136 


171 


Octyl heptoate 


136 


172 


Isobutyl heptanoate* 


136 


172 


2-Methylpropyl heptanoate 


136 


172 


Isobutyl heptoate 


136 


176 


I feptyl octanoate* 


136 


176 


Heptyl caprylate 


136 


177 


Octyl octanoate* 


136 


177 


Octyl caprylate 


136 


178 


Nonyl octanoate* 


136 


178 


Nonyl caprylate 


136 
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IS2 


Isoamyl laurate* 


136 


182 


3-Methylbutyl dodecanoatc 


136 


IX.1 


Isopentyl laurate 


136 


184 


Butyl stearate* 


136 


IS4 


Butyl octadecanoate 


1 U. 


193 


Dodecyl isobut\rate* 


136 


1 ') ; 


Dodecyl-2-mcthyl propanoate 


13b 


2IM 


2-Methylbutyl 3-methylbutanoate" 


136 


204 


2-Methylbutyl-3-methylbutanoate 


1 V, 


206 


Ethyl 2-methylbutyrate* 


136 


206 


Ethyl-2-methylbutanoate 


1 \(> 


207 


n-Butyl 2-methylbuytyratc* 


136 


207 


Butyl-2-mcthylbutanoate 


136 


20S 


Hexyl 2-methylbutanoate" 


136 


208 


Mexyl 2-methylbutyrate 


136 


208 


1 lexy l-2-mcthylbutanoate 


136 


!<)«> 


Octyl 2-mcthylbutyratc* 


136 


209 


Octyl-2-methylhutanoate 


136 


2!.'. 


Isopropyl 2-methylbutyrate* 




210 


l-Methylethyl-2-methylbutanonte 


136 


211 


3-Hcxenyl 2-mcthylbutanoate* 


136 


211 


3-Hexenylcthyl-2-mcthylbutanoatc 


1 5(, 


213 


Methyl 2-methylpentanoate* 


136 


21? 


Methyl-2-mcthy! pentanoate 


136 


214 


Ethyl 2-tnethyl pentanoate* 




214 


Ethyl-2-mcthyl pentanoate 
Ethyl 3-methylpentanoate* 




215 


136 


215 


Ethyl-3-methyl pentanoate 


; 56 


2I(, 


Methyl 4-mcthylvaleratc* 


136 


2!6 


Methyl isobutyl acetate 


136 


218 


Citric acid* 


138 


218 


2-Hydroxy- 1 ,2.3-propane-tricarboxylic acid 


! 3S 


218 


2-1 Iydroxy-1 ,2.3-propane-tricarboxylic acid, monohydrate 


138 


222 


5-Ethyl-3-hydroxy-4-mcthyl-2(5H)-furanone* 


: <s 


222 


2-llydroxy-3-rnetliyl-2-hexcn-4-olidc 


:?S 


225 


namma-1 leptalactone* 


' s 


;25 


4-1 leptanolide 


' 38 




5 -Pnipy Id ihydru-2( 3 \ I )- fnranoiie 


138 




Hcpta-l,4-lactone 


: is 


: !(. 


"amma-Octalactone* 


138 


22(, 


4-Octanolide 


138 


226 


5-Biityldihydro-2(3H)-furanone 


! -s 


:2(» 


Octa-l,4-lactonc 


1 !8 


227 


4,4-Dibutyl-gamma-butyrolactone* 


I3S 


227 


4-Buiyl-4-hydroxyoctanoic acid lactone 


138 


22 7 


4-Butyl-4-octanolide 


1 38 


227 


5.5-Dibutyldihydro-2(3ll)-furanone 


138 


228 


delta-Octalactone* 


1 3 8 


228 


5-HydroxyiKtanoic acid lactone 


138 


228 


5-Octanolide 


138 


228 


6-Propyltetrahydro-2-pyrone 


138 


228 


Octa-l.5-lactone 


1 3 8 


229 


gamma-Nonalactonc* 


: ? s 


229 


4-Nonanolide 


138 


22') 


5-Pentvldihvdro-2(3H)-furanone 


138 


229 


Aldehyde C- IX. so-called 


138 


229 


Nona- 1,4- lactone 


138 


232 


delta-Decalactone* 


13S 




5-Decanolide 


138 


■ 2 


6-Pent\ lletrahydro-2-p\ rone 


; ;s 


232 


Deca-l.5-lactone 


; 3s 
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236 


delta-Dodecalactone* 


- ;s 




vDodecanolide 






6-1 [eptyltetrahydro-2-pyrone 


1 38 




Dodeca-l,5-lactonc 


>8 


\ : '' 


omega- Pcntadecalactone" 


138 




l>-Pcnladccanolide 


;s 




Angelica lactone 


i ;s 




Oxacyclohexadecan-2-one 


138 


23') 


Pentadeca- 1 ,5-lactone 


138 




omega-6-Hexadeccnlactone* 




240 


6-Hexadecenolide 


1 >s 


24i! 


Ambrettolide 


138 


Mi 


Hexadec-6-eno- 1 , 1 6-lactone 


•s 


: in 


Oxacycloheptadec-7-en-2-one 


i N 


241 


epsilon-Decalactonc* 


3 S 


241 


6-Decanolide 


138 


241 


7-l3utyl-2-oxooxacyclohcptane 


; s 


24 1 


Deca- 1 ,6- lactone 


; • s 


242 


epsilon-Dodccalaetone* 


138 


242 


6-Dodecanolide 


138 


242 


7-Uexyl-2-oxooxacycloheptanc 


138 


2 \2 


Dodeta-1, 6-lactone 


1 ; S 


24- 


4,5-Dimethyl-3-hydroxy-2.5-dihydrofuran-2-one* 


1 5 ;■; 


: i ■ 


2J-Dimethyl-4-hydroxy-2.5-dihydrofuran-5-one 


58 


243 


2-Hydroxy-3-methyl-2-pcntcn-4-olide 


138 


243 


3-Hydroxy-t, >-dimethy 1-2(5 )-turanone 


: '-s 


244 


3-Hepty ldihydro-5-mcthy 1-2(31 IH'uranonc* 


1 • s 


24 4 


3-Heptyl-4-pentanolide 


138 


245 


5-Hydroxy-2.4-decadicnotc acid delta-laclone* 


138 


245 


2,4-Decadien-5-olide 


138 


245 


6-Pentyl-2-pyrone 


i ;s 


245 


Pentyl-alpha-pyrone 


138 


247 


5-Hydroxy-7-decenoic acid delta-lactone* 


140 


247 


7-Decen-5-oltde 


1 Kl 


247 


7-Decene- 1 ,5-lactone 


140 


247 


Jasmine lactone 


1 in 


24 S 


5-llydroxy-8-undeccnoic acid delta-lactone* 


I4D 


248 


6-Hcxyltctrahydro-2-pyrone 


140 


248 


8-Undecen-5-olide 


140 


251 


Isobutyl alcohol* 


140 


251 


2-Methylpropanol 


140 


251 


Isobutanol 


140 


252 


Isobutyraldehyde* 


140 


252 


2-Methylpropanal 


140 


2.-7, 


2-Ethylbulyraldcliyde* 


140 


2 - 6 


2-lithylbutanal 


140 


260 


2-Mcthylpcntanal* 


t ;«i 


260 


2-Meihylvakraldehyde 


140 


• n 


4-Methyloctanoic acid* 


140 


271 


Isononanoic acid 


1 to 


298 


2-Tridecanone* 


1 in 


298 


Methyl undccyl ketone 


I HI 


2<>N 


I ridecan-2-onc 


1 Kl 


299 


2-Pentadecanone* 


140 




Methyl tridecyl ketone 


1 in 


299 


Pentadecan-2-one 


1 40 


i.KI 


3-Methyl-2-butanol* 


140 


hii 


3-Methylbutan-2-ol 


1 Kl 


;ihi 


Isopropyl methyl caibinol 


140 


306 


Isopropyl propionate* 


140 


308 


Isopropyl hexanoate* 


140 
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Isopropyl caproate 


140 


31 n 


Isopropyl isovalerate* 


140 


no 


Isopropyl 3-methylbutanoate 


140 




Isopropyl isopentanoate 


140 


511 


Isopropyl myristatc* 


1 40 


311 


Isopropyl tetradecanoatc 


140 


316 


cis-3-Hexenal* 


140 


316 


(Z)-Hcx-3-cnal 


140 


317 


3-Hcxenoic acid* 


140 


317 


Hcx-3-enoic acid 


140 


317 


Hydrosorbic acid 


140 


S|9 


cis-4-Hexenal* 


142 


319 


(Z)-Hex-4-enal 


142 


320 


cis-4-Hcptenal* 


14.: 


320 


(Z)-Hept-4-en-l-al 


142 


324 


cis-6-Nonen-l-ol* 


1 12 


324 


(Z)-Non-6-cn-l-ol 


142 


327 


5&6-Deccnoic acid (mixture)* 


u: 


329 


9-Undecenal* 


142 


329 


Aldehyde C-l 1 


142 


329 


Undcc-9-en-l-al 


142 


329 


Undecylenic aldehyde 


142 


333 


Oleic Acid* 


142 


333 


(Z)-Octadeca-9-enoic acid 


142 


334 


Methyl 3-hexenoate* 


142 


334 


Methyl hex-3-enoate 


142 


337 


Methyl cis-4-octenoate* 


142 


337 


(Z)-Methyl oct-4-cnoate 


142 


338 


Ethyl cis-4-octenoate* 


142 


338 


(Z)-Ethyl oct-4-enoatc 


142 


339 


F.thyl cis-4,7-octadienoate* 


142 


339 


Ethyl (Z)-octa-4,7-dienoate 


142 


340 


Methyl 3-nonenoate* 


142 


340 


Methyl non-3-cnoate 


142 


141 


F.thyl trans-4-decenoatc* 


142 


341 


Ethyl (E)-4-Decenoate 


142 


342 


Methyl 9-undccenoate* 


142 


342 


Methyl undec-9-enoate 


142 


342 


Methyl undccylcnate 


142 


344 


Butyl 10-undecenoate* 


142 


344 


Butyl undec-10-cnoatc 


142 


344 


Butyl undecylcnatc 


142 


147 


2-Methyl-3-pentenoic acid* 


144 


1 17 


2-Mcthyl pent-3-enoatc 


144 


3>1 


Ethyl 2-mcthyl-3,4-pentadienoate* 


144 


151 


Ethyl 2-methylpenta-3,4-dienoate 


144 


354 


Methyl 3.7-dimcthyl-6-octenoate* 


144 


354 


Methyl 3,7-dimethyloct-6-cnoatc 


144 


354 


Methyl citronellatc 


144 


363 


Einalyl isovalerate* 


144 


363 


1 ,5-DimethyI- l-cthenylhex-4-enyl 3-methylbutyrate 


144 


363 


3,7-Dimethy locta- 1 ,6-dien-3-yl isovalerate 


144 


363 


Linalyl 3-methylbutyrate 


144 


363 


I.inalyl isopentanoate 


144 


365 


Linalyl octanoatc* 


144 


3(.5 


L5-Dimethyl-l-ethenylhex-4-cnyl octanoate 


144 


365 


3.7-Dimethyl- 1 ,6-octadicn-3-yl octanoate 


144 


365 


Linalyl caprylatc 


144 


1(,S 


Linalyl octoatc 


144 


365 


Linalyl octylate 


144 


367 


Terpinyl formate* 


144 
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5()7 p-Menth-l-en-8-y I formate 144 

370 Terpinyl butyrate* 14 1 

370 p-Menth- 1 -en-8-yl butyrate 144 

371 Terpinyl isobutyrate* 144 
371 p-Menth- 1 -en-8-yl isobutyrate 144 

371 Terpinyl 2-tncthylpropionate 144 
3 72 Terpinyl isovalerate* 144 
37; p-Menth- 1 -en-8-yl 3-methylbutyrate 144 

p-Menth- 1 -en-8-yl isopentanoate 144 

372 p-Menth- 1 -en-8-yl isovalerate 144 
W2 Terpinyl isopentanoate 144 

373 p-Menth-3-en-l-ol* 144 
373 Terpinen-l-ol 144 
376 p-Menthan-2-ol* 144 

376 Carvomenthol 144 

377 Dihydrocarvone* 144 
377 p-Menth-8-en-2-one 1 44 

380.1 l-Carvone* 146 

380.1 laevo-Carvone 146 

380.1 p-Mentha-6,8-dien-2-one 146 

383 Carvyl propionate' 146 

383 l-p-Mentha-6.8-dien-2-yl propionate 146 

392 bcta-lonol' 146 

392 4-(2,6,6-Trimethyl- l-cyclohexcnyl)-3-butcne-2-ol 146 

394 Dihydro-beta-ionone* 146 

394 4-(2,6,6-Trimcthyl-l-cyclohexenyl)-3-butan-2-one 146 

398 Methyl-alpha-ionone* 146 

398 5-(2 > 6,6-Trimethyi-2-cyclohexen-l-yl)-4-penten-3-one 146 

398 alpha-Cetone 146 

398 alpha-Cyclocitrylidene butanone 146 

398 alpha-Cyclocitrylidcnc methyl ethyl ketone 146 

398 alpha-n-Methylionone 146 

398 Raldeine 146 

400 Mcthyl-dclta-iononc* 146 

400 4-(2,6.6-Trimethyl-3-cyclohexen-l-yl)-3-methyl-3-buten-2-one 146 

400 beta-Isomethylionone 146 

400 delta-Methylionone 146 

400 Isomethyl-beta-ione 146 

402 l,4-Dimethyl-4-acetyl-l-cyclohexene* 146 

402 l,4-Dimelhylcyclohex-3-enyl methyl ketone 146 

406 2-Acetoxy-3-butanone* 146 

406 l-Methyl-2-oxopropyl acetate 146 

406 Acetoin acetate 146 

406 Butan-3-one-2-yl acetate 146 

407 Butan-3-one-2-yl bulanoate* 146 
407 l-Methyl-2-oxopropyl butyrate 146 
407 Acetoyi butyrate 146 
409 3-llydroxy-2-pentanone* 146 
409 3-Hydroxypenlan-2-one 146 
409 Acety l ethyl carbinol 146 
411 4-Methyl-2,3-pentanedione* 146 
411 4-Mcthylpentane-2,3-dione 146 

411 Acetyl isobutyry I 146 

412 2.3-t'lexanedione* 146 
412 Acetyl-n-butyryl 146 
412 Hexane-2,3-dione 146 
412 Methyl propyl diketone 146 
414 5-Methyl-2,3-hexanedione* 146 
414 2-Methyl-4,5-hexanedione 146 
414 5-Methylhexane-2,3-dione 146 
414 Acetyl isopentanoyl 146 
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414 


Acetyl isovaleryl 


146 


414 


Isobutv 1 methyl dikctonc 


146 


tl 1 


Isobutyl methyl glyoxal 


146 


UO 


5-IIy droxy-4-octanone* 


1 In 


IWi 


5-1 Iydroxyoctan-4-onc 


146 


416 


5-Octanol-4-onc 


146 


416 


Butyroin 


146 


417 


2,3-Undecadione* 


148 


417 


Acetyl nonanoyl 


148 


417 


Acetyl nonyryl 


148 


417 


Acetyl pelargonyl 


148 


417 


Undcca-2,3-dione 


148 


-lis 


Methylcyclo- pentenolone* 


148 


418 


2-Hydroxy-3-methyl-2-cyclopenten- 1 -one 


148 


418 


3-Methylcyclopcntane- 1 ,2-dionc 


148 


418 


Cyclotene 


148 


418 


Maple lactone 


148 


420 


3,4-Dimethyl-l,2-cyclo-pentanedione* 


148 


420 


3,4-Dimethylcyclo-pentane-l,2-dione 


148 


421 


3,5-Dimethyl-l,2-cyclo-pcntanedionc* 
3,5-Dimethylcyclo-pentane- 1 ,2-dione 


148 


421 


148 


426 


2-1 Iydroxy-3 ,5 ,5-trimethy l-2-cyclohexen- 1 -one* 


148 


426 


2-Hydroxy-3,5,5-trimethylcyclohex-2-en-l-one 


148 


4 ? i 


l-Mcnthyl lactate* 


148 


438 


5-Hydroxy-2-dodecenoic acid delta-lactonc* 


148 


438 


2-Dodccen-5-olidc 


148 


438 


6-1 lepty l-2H-dihydro-2-pyrone 


148 


439 


4-Carvomcnthcnol* 


148 


439 


1 -Methyl-4-isopropyl- l-cyclohexene-4-ol 


148 


439 


4-Terpinenol 


148 


439 


Origanol 


148 


439 


p-Menth-l-en-4-ol 


148 


439 


Terpineol 


148 


441 


4-Thujanol* 


148 


441 


2-Methyl-5-( 1 -methylethyl)bicyclo(3. 1 .0]hexan-2-ol 


148 


441 


Sabinenc hydrate 


148 


446 


dl-Menthone 1 ,2-glycerol ketal* 


148 


446 


l,4-Dioxaspiro[4,5]decane-2-menthanol 


148 


446 


Frcscolat, Type MGA Raccmic 


148 


451 


Furfuryl alcohol* 


148 


451 


2-1 lydroxymethylfuran 


148 


456 


1.4-Dithiane* 


148 


456 


1 ,4-Dithiacyclohcxane 


148 


456 


Diethylene disulfide 


148 


456 


p-Dithiane 


148 


456 


Tetrahydro-l,4-dithiin 


148 


458 


Allyl sulfide* 


148 


458 


2-Propenyl sulfide, 3.3'-Thiobispropene 


148 


458 


Diallyl sulfide 


148 


458 


Thioallyl ether 


148 


462 


4-(Mcthylthio)butanol* 


148 


462 


l-(Methylthio)- 1 -butanol 


148 


464 


2-Mcthyl-4-propyl- 1 ,3-oxathianc* 


148 


466 


3-(Melhylthio)propionaldehyde* 


150 


466 


3-(Methylmercapto)propionaldehyde 


150 


466 


beta-(Methylmercapto)propionaldchyde 


150 


466 


beta-(Methylthio)propionaldehyde 


150 


466 


beta-Mcthiopropionaldehyde 


150 


466 


Methional 


150 


467 


3-(Methylthio)butanal* 


150 


467 


3 -( Methy lthio)but> raldeh> dc 


150 
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475 


I£thyl 2-(methylthio)acetate* 


150 




l-thyl (melhylthio)acetale 


150 


475 


Eithyl beta-(methylthio)propionatc 


150 


1 'S 


3-(Methylthio)propyl acetate* 


150 


478 


3-Acetoxypropyl methyl sulfide 


1 50 


47S 


Methionyl acetate 


1 5(1 


1S1 


3 -( Mcthy lthio)hexy 1 acetate * 


150 


482 


Methanethiol acetate 


150 


482 


S-Methyl acetothioatc 


150 


482 


S-Methyl thioacctate* 


150 


482 


S-Methyl ethanethioate 


50 


484 


Methyl thiobutyrate* 


150 


484 


Methylthiol n-butyrate 


150 


484 


S-Methyl butanethioate 


150 


486 


S-Methyl 2-methylbutanethioate* 


150 


486 


Methylthiol 2-mcthylbutyratc 


150 


487 


S-Methyl 3-methylbutanethioate* 


150 


IS7 


Methylthiol isovaleratc 


150 


407 


4-(Mcthylthio)-2-butanone* 


151) 


498 


4,5-Dihydro-3(2H) thiophenone* 


150 


408 


3-Thiophanc 


150 


408 


4.5-Dihydro-3(2H)-thiophcnotte 


150 


408 


Tetrahydrothiophene-3-one 


|5() 


490 


2-Methyltetrahydrothiophen-3-onc* 


150 


499 


2-Methyl-4,5-dihydro-3(2H)thio-phenone 


150 


400 


4,5-Dihydro-2-methyl-3(2H)-thiophenonc 


150 


500 


4-(Methylthio)-4-methyl-2-pentanone* 


150 


500 


4-Mcthyl-4-(methylthio)-2-pentanone 


150 


502 


Di(butan-3-one-l-yl) sulfide* 


150 


502 


Di-(3-oxobutyl) sulfide 


150 


503 


o-(Methylthio)phenol* 


150 


503 


l-Hydroxy-2-methylmcrcapto-bcnzcnc 


150 


503 


2-(Methylthio (phenol 


150 


503 


2-Methylmercaptophenol 


150 


503 


Methyl (2-hydroxyphcnyl) sulfide 


150 


503 


Thioguaiacol 


150 


507 


Methyisulfinylmethane* 


152 


507 


Dimethyl sulfoxide (DMSO) 


152 


507 


Methyl sulfoxide 


! 5: 


508 


Methyl mcrcaptan* 


1 52 


508 


Mercaptomethane 


152 


508 


Methanethiol 


152 


508 


Methyl sulfhydrate 


15? 


508 


niiomethyl alcohol 


152 


500 


Propanethiol* 




500 


1 -Mercaptopropane 


152 


500 


1 -Propanethiol 


152 


500 


n-Propyl mcrcaptan 


152 


510 


2-Propanethiol* 


152 


1 0 


Isopropyl mcrcaptan 


152 


- ; 1 ] 


2-Methyl-l -propanethiol* 


152 


512 


Isobutyl mcrcaptan 


152 


513 


3-Methylbutanethiol* 


152 


513 


VMethyl- 1 -butanethiol 


152 


513 


Isoamyl mcrcaptan 


152 


514 


2-Pentanethiol* 


152 


514 


2-Pentyl mercaptan 


152 


516 


Cyclopenlanethiol* 


152 


516 


Cyclopentyl mercaptan 


152 


518 


l-Hcxanethiol* 


I 


518 


liexyl mercaptan 


152 
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520 2, 3. or 10-Mercnptopinane* 152 

^2(1 Mixture of2.6,6 TrimcthyI-bicvclo[3. 1 . 1 ]heptane-(2. 3 and I0)-thio 152 

520 Pinanethiol 152 

520 Pinanyl mercaptan 1 52 
_ l Allyl mercaptan* 152 

521 Allyl sulfliydratc 152 
521 Allylthiol 152 
-23 l-p-Mcnthene-8-thiol* 152 

523 alpha,alpha.4-Trimethyl-3-cyclohexene-l-methanethiol I 52 

524 Thiogeraniol* 152 
5 24 3 J-Dimcthyl-2(trans),6-octadiene- 1 -thiol 1 52 
524 3,7-Dimcthyl-2,6-octadien-J -thiol 152 
524 3,7-Dimcthyl-2.6-octadien-l-yl mercaptan 152 
528 o-Toluenethiol* 152 
528 2-Methyl(thiophenol) 152 
528 2-Methylbcnzcncthiol 152 

528 o-Tolyl mercaptan 152 
52 f > 2-Ethylthiophenol* \ K ' 

529 2-Ethylbenzenethiol 152 
v '» 2-Ethylphcnyl mercaptan 152 
531 2-Naphthalenethiol* 154 
531 2-Mercaptonaphthalene 154 
531 2-Naphthyl mercaptan I M 
531 2-Thionapthol 154 
53.1 bis(Methylthio)methane* 154 
533 2,4-Dithiapentane i 54 
533 Bis(methyl mercapto) methane 154 
533 Formaldehyde dimethyl dithioacetal 154 

Formaldehyde dimethyl mercaptal I t 

533 Methylene bis(methyl sulfide) 154 

533 Thioformaldehyde dimethyl acetal 154 

536 1,2-Propanedithiol* 154 

536 1,2-Dimercaptopropane 154 

544 3-Mercapto-3-methyl-l-butanol* 154 

546 2-Mercapto-3-butanol* 154 

546 2-Hydroxy-3-butanethiol 154 

546 3-llydroxy-2-butanethiol 154 

546 3-Mcrcapto-2-butanol 154 

552 Ethyl 2-mercaptopropionate* 154 

552 Ethyl thiolactate 154 

558 3-Mercapto-2-butanone* 154 

560 3-Mcrcapto-2-pcntanonc* 154 

561 p-Mentha-8-thiol-3-one* 154 
561 8-Mercapato-p-menthane-3-one 154 

< ! 8-Mercapto-3-p-menthanone 154 

561 Thiomenthone 154 

Methyl propyl disulfide* 154 

565 Methyl n-propy I disulfide 154 

572 Allyl'disulfide* 1 54 

572 Diallyl disulfide 154 

573 3.5-Dimethyl-l.2.4-trithiolane* 1.--4 
57> 2,5-Dimethyl-l,3,4-trithiolane ) 

573 3.5-Dimethyl-l,2,4-trithiacyclopentane 154 

574 3-Methyl-l,2.4-trithianc* 154 
-74 3-Methyl-l.2,4-trithiacyclohexane 1 54 

575 Dicvclohexyl disulfide* 154 
57') Benzyl disulfide* 

570 1.4-Diphenyl-1.2,3-clithiobutane 156 

57<) alpha-(Benzvldithio))to!uene 156 

570 BDS 156 

570 Di(phcnvlmcthvlWisulfide 156 
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- ;"> Dibenzyl disulfide 156 

582 Dimethyl trisulfide* 156 

584 Methyl propyl trisulfide* 156 

585 Dipropyl trisulfide* I Sfi 
587 Diallyl trisulfide* 156 

587 Allyl trisulfide 156 

588 Diallyl polysulfide* 156 
588 2-Propenyl polysulfides 156 

588 Mixture of diallyl di-, tri-, tetra-, and pentasulfides 156 

589 2-Oxobutyric acid* 156 
589 alpha-Ketobutyric acid 156 
592 Citronelloxyacetaldehyde* 156 
592 6,10-Dimethyl-3-oxa-9-undeccnal 156 
594 Ethyl 3 -hydroxy buty rate* 156 
594 Ethyl 3 -hydroxy butanoatc 156 
596 Butyl acctoacctate* 156 
596 Butyl 3-ketobutanoate 156 
596 Butyl 3-oxobutanoate 156 
596 Butyl 3-oxobutyratc 156 
596 Butyl beta-ketobutanoate 1 56 

596 Butyl beta-ketobutyrate 1 56 

597 Isobutyl acetoacetate* 1 56 
597 2-Methylpropyl 3-oxobutyrate 156 
597 Isobutyl 3-oxobutanoate 1 56 
597 iso-Butyl 3-oxobutanoate 1 56 
597 iso-Butyl acetoacetate 156 
597 Isobutyl beta-kctobutyratc 156 

597 iso-Butyl beta-ketobutyrate 156 

598 iso-Amyl acetoacetate 156 
598 3-Methylbutyl 3-oxobutyratc 156 
598 iso-Amyl 3-oxobutanoate 156 
598 Isoamyl acetoacetate* 1 56 
598 iso-Amyl beta-ketobutyrate 156 
600 Methyl 3-hydroxyhcxanoatc* 1 56 
600 Methyl 3-hdroxycaproate 156 
600 Methyl beta-hydroxycaproate 156 
600 Methyl beta-hydroxyhexanoate 1 56 
604 3-(Hydroxymethyl)-2-heptanone* 158 
604 2-Acctyl-l-hcxanol 158 

604 Methylol methyl amy I ketone 158 

605 1 ,3-Nonanediol acetate (mixed esters)* 1 58 
605 3-Hexyl-l,3-propancdiol acetate, mixed esters 158 
605 Diasmol 158 
605 Mixture of 3-Acetoxynonyl acetate, 3-Hydroxynonyl acetate and I - 1 58 
605 Nonane diacetate 1 58 
610 Hydroxycitronellol* 158 
610 2.6-Dimethyl-2,8-octanediol 158 
610 Citroncllol hydrate 158 
6 ! 3 Hydroxycitronellal diethyl acetal* 1 58 
613 l,l-Diethoxy-3,7-dimethyl-7-octanol 158 
613 8,8-Diethoxy-2,6-dimethyl-2-octanol 158 
618 Fumaric acid* 158 
6 1 8 (E)- 1 ,2-Ethylenedicarboxylic acid I 8 
618 (F.)-Butencdioic acid 158 
618 2(trans)-Butenedioic acid 158 
618 Allomaleic acid 158 

618 Boleticacid 158 

619 l-Malicacid* 158 
619 2-Hydroxybutanedioic acid 158 

619 Hydroxysuccinic acid 158 

620 Diethyl malate* 158 



Copyrighted material 



xxxvi 



JFCFA No 
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Diethyl 2-hydroxvbutancdioate 


158 


620 


Diethyl hydroxy succinate 


158 


620 


dl-Kthyl malate 


158 


620 


Llhyl malate 


158 


62') 


Triethyl citrate* 


158 


629 


Ethyl citrate 


158 


629 


Triethyl 2-hydroxy-l, 2,3 -propanctricarboxy late 


158 


629 


Triethyl 2-hydroxy- 1 ,2.3-propanc-tricarboxylalc 


158 


630 


Tributyl acetylcitrate* 


158 


630 


Acetyl tributyl citrate 


158 


630 


Tributyl 2-acetoxy- 1 ,2,3-propanetricarboxylate 


158 


631.1 


3-Methyl-2-oxobutanoic acid, sodium salt* 


158 


63 1 1 


Butanoic acid, 3-methyl-2-oxo-, sodium salt 


158 


631.1 


Sodium 3-methyl-2-oxobutanoate 


158 


6.3 1 1 


Sodium 3-mcthyl-2-oxobutyratc 


158 


631.1 


Sodium, alpha-kctoisovalerate 


158 


632.1 


3-Methyl-2-oxopentanoic acid, sodium salt* 


158 


(.32 1 


Sodium 3-methyl-2-oxovalerate 


158 


632.1 


Valeric acid, 3-methyl-2-oxo-, sodium salt 


158 


633.1 


4-Methyl-2-oxopentanoic acid, sodium salt* 


158 


633.1 


Sodium 4-methyl-2-ketopcntanoatc 


158 


633.1 


Sodium 4-methyl-2-oxopentanoate 


158 


633.1 


Sodium 4-methyl-2-oxovalerate 


158 


633.1 


Valeric acid. 4-methyl-2-oxo, sodium salt 


158 
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Flavouring agents - new specifications (Numerical listing) 



JECFA No 


Name 


nape 


450 


Furfural* 


160 


450 


2-Formylfuran 


160 


450 


2-Furaldehyde 


160 


450 


2-Furfuraldehyde 


160 


450 


2-Furylcarboxaldchyde 


160 


450 


Fural 


160 


450 


Furfuraldehyde 


160 


450 


Pyromucic aldehyde 


160 


451 


Fiirfiiryl alcohol* 


160 


451 


2- Furancarbinol 


160 


451 


2-Hydroxymethylfuran 


160 


451 


alpha-Furylcarbinol 


160 


451 


Furfuralcohol 


160 


636 


3 - Pheny 1- 1 -propano 1 * 


160 


636 


(3-Hydroxypropyl)benzene 


160 


636 


3-Hydroxy- 1 -phenylpropane 


160 


636 


3-Phenylpropanol 


160 


636 


Hydrocinnamyl alcohol 


160 


636 


Phenethyl carbinol 


160 


637 


3-Phenylpropyl formate* 


160 


637 


Benzenepropanol formate 


160 


637 


beta-Phenylpropyl formate 


160 


637 


Hydrocinnamyl formate 


160 


638 


3-Phenylpropyl acetate* 


160 


638 


Benzenepropanol acetate 


160 


638 


beta-Phenylpropyl acetate 


160 


638 


Hydrocinnamyl acetate 


160 


639 


3-Phenylpropyl propionate* 


160 


639 


Benzenepropanol propionate 


160 


639 


beta-Phenylpropyl propionate 


160 


639 


Hydrocinnamyl propionate 


160 


640 


3-Phenylpropyl isobutyratc* 


160 


640 


3-Phenylpropyl 2-methylpropanoate 


160 


640 


3-Phenylpropyl isobuyrate 


160 


640 


beta-Phenylpropyl-2-methylpropanoatc 


160 


640 


Hydrocinnamyl isobutyrate 


160 


641 


3-Phenylpropyl isovalerate* 


160 


641 


3-Phenylpropyl isopentanoate 


160 


6 1 1 


beta-Phenylpropyl 3-methylbutanoate 


160 


641 


Hydrocinnamyl isovalerate 


160 


642 


3-Phenylpropyl hcxanoatc* 


160 


642 


3-Phenylpropyl caproate 


160 


642 


Hydrocinnamyl caproate 


160 


643 


Methyl 3-phenylpropionate* 


160 


643 


Methyl hydrocinnamate 


160 


644 


Ethyl 3-phenylpropionate* 


160 


644 


Fthyl 3- phenylpropionate 


160 


644 


Ethyl hydrocinnamate 


160 


645 


3-Phenylpropionaldehyde* 


160 


645 


Benzcnepropanal 


160 


64- 


Benzylacetaldehyde 


160 


645 


Hydrocinnamaldehyde 


160 


645 


Pheny Ipropyl aldehyde 


160 


646 


3-Phenylpropionic acid* 


160 


646 


Benzenepropanoic acid 


160 


646 


Benzylacetic acid 


|60 


646 


beta-Phenylpropionic acid 


160 


646 


Hydrocinnamic acid 


160 
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647 Cinnamyl alcohol* 160 

647 Cinnamic alcohol 160 

647 gamma-Phenylallyl alcohol 160 

647 Zimtalcohol 160 

648 Cinnamaldehyde ethylene glycol acetal* 162 
64 8 2-Styryl-l,3-dioxolane 162 

648 Cincloval 162 

649 Cinnamyl formate* 162 

649 3-Phenylallyl formate 162 

650 Cinnamyl acetate* 162 

650 3-Phenylallyl acetate 162 

651 Cinnamyl propionate* 162 

651 3-Phcnylallyl propionate 162 

652 Cinnamyl butyratc* 162 

652 3-Phenylallyl butyrate 162 

653 Cinnamyl isobutyratc* 162 
653 3-Phenyl-2-propen-l-yl isobutyrate 162 

653 Cinnamyl 2-methylpropanoatc 162 

654 Cinnamyl isovaleratc* 162 
654 3-Phenylallyl 3-methylbutanoate 162 
654 3-Phcnylallyl isovaleratc 162 

654 Cinnamyl 3 -methyl butanoate 162 

655 Cinnamyl pheny (acetate* 162 
655 3-Phcnylallyl phenylacctatc 162 

655 Cinnamyl alpha-toluate 162 

656 Cinnamaldehyde* 162 
656 3-Phenyl-2-propenal 162 
656 Benzylidcne acetaldehydc 162 
656 bcta-Phenylacrolein 162 
656 Cassia aldehyde 162 
656 Cinnamal 162 
656 Cinnamic aldehyde 162 

656 Zimtaldehyde 162 

657 Cinnamic acid* 162 
657 3-Phcnyl-2-propenoic acid 162 
657 3-Phenylacrylic acid 162 
657 Benzene propenoic acid 162 
657 Benzyldeneacetic acid 162 

657 bcta-Phenylacrylic acid 162 

658 Methyl cinnamate* 162 

659 Ethyl cinnamate* 162 

659 Ethyl phenylacrylate 162 

660 Propyl cinnamate* 162 

660 Propyl beta-phenylacrylatc 162 

661 Isopropyl cinnamate* 162 
661 1-Methylethyl 3-phenylpropenoate 162 
663 Butyl cinnamate* 162 

663 Butyl beta-phenylacrylate 162 

664 Isobutyl cinnamate* 162 
664 2-Methylpropyl beta-phenylacrylate 162 
664 2-Methylpropyl cinnamate 162 
664 Isobutyl beta-phenylacrylate 162 

664 Labdanol 1 62 

665 Isoamyl cinnamate* 164 
665 Isoamyl beta-phenylacrylate 1 64 

665 Isopenty l cinnamate 164 

666 Hepty I cinnamate* 164 

666 Heptyl beta-phenylacrylate 164 

667 Cyclohexyl cinnamate* 164 

667 Cyclohexyl beta-phenylacry late 164 

668 Linalyl cinnamate* 164 
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668 3,7-Dimcthyl-l,6-octadicn-3-yl 3-phenylpropenoatc 164 

668 3,7-DimethyI-l.6-octadien-3-yl beta-phenylacrylate 164 

668 3,7-Dimcthyl- 1 ,6-octadien-3-yl cinnamate 1 6 1 

669 Tcrpinyl cinnamate* 164 
669 (Z)-l-Mcthyl-l-(4-methyl-3-cyclohexcn-l-yl)cthyl cinnamate 16 i 
669 p-Menthen- 1 -en-8-yl cinnamate 164 
669 Terpinyl 3 -phcnylpropcnoate 164 

669 Terpinyl bcta-phcnylacrv late 164 

670 Benzyl cinnamate* 164 
670 Benzyl beta-phenylacrylate 164 

670 Cinnamein 164 

671 Phenethyl cinnamate* 164 
671 2-Phenylethyl cinnamate 164 
671 Benzylcarbinyl 3-phcnylpropenoate 164 
671 Benzylcarbinyl cinnamate 164 
671 beta-Phenethyl bcla-phenylacrylatc 164 

671 Phenyethyl cinnamate 164 

672 3-Phenylpropyl cinnamate* 164 
672 3-Phenylpropyl beta-phenylacrylate 164 
672 beta-Phenylpropyl cinnamate 164 
672 Hydrocinnamyl 3-phenylpropenoatc 164 

672 Hydrocinnamyl cinnamate 164 

673 Cinnatnyl cinnamate* 164 
673 3-Phenylallyl cinnamate 164 
673 Cinnatnyl beta-phenylacrylate 164 

673 Phenyiallyl cinnamate 164 

674 alpha-Amylcinnamyl alcohol* 164 
674 2-Benzylideneheptanol 164 
674 2-Pentyl-3-phenylprop-2-en-l-ol 164 
674 alpha-Pentylcinnamy I alcohol 164 

674 n-Amylcinnamic alcohol 164 
<> 5-Phenylpcntanol* 164 

675 Benzenepentan-l-ol 164 

675 Phenylamyl alcohol 164 

676 alpha-Amylcinnamyl formate* 164 
676 2-(PhenyImethylene)heptyl formate 164 
676 alpha-Amyl-beta-phenylacryl formate 164 

676 alpha-Pentylcinnamyl formate 164 

677 alpha-Amylcinnamyl acetate* 164 
677 2-(Phenylmethylene)heptyl acetate 164 
677 alpha-n-Amyl-bcta-phenylacry I acetate 164 

677 alpha-Pentylcinnamyl acetate 164 

678 alpha-Amylcinnamyl isovalerate* 164 
678 2-(Phenylmethylene)heptyl isovalerate 166 
678 alpha-Amyl-bcta-phcnylacryl isovalerate 164 
678 alpha-n-Amyl-beta-phenylacryl 3-methylbutanoate 164 

678 alpha-Pentylcinnamyl isovalerate 164 

679 3-Phenyl-4-pentenal* 166 
679 3-Phenyl-3-vinylpropionaldehyde 166 
679 3-Phenylpent-4-enal 166 

679 beta-Vinylhydrocinnamaldehyde 166 

680 3-(p-Isopropylphenyl) propionaldehyde* 166 
680 3-(p-Cumcnyl)propionalclchydc 166 
680 Cuminylacetaldehyde 166 
680 p-Cuminylpropanal 166 

680 p-lsopropylhydrocinnamaldehyde 166 

681 alpha-Amy Icinnamaldehyde dimethyl acetal* 166 
681 (2-(Dimethoxymethyl)-l-heptenyl)benzene 166 
681 l.l-Dimethoxy-2-benzylideneheptane 166 
681 alpha- Amyl-beta-phcnylacrolein dimethyl acetal 166 
681 alpha- Amy Icinnamic aldehyde dimethyl acetal 166 
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Name 


AO | 

OB 1 


dipnd-rcniyicinntuiiajucn\ ut citmcmyj accidi 


AST 
08Z 


p- viuwi) it in namaiuens ut 


ART 
OSZ 


•.-rropcnai, j-^H-mcinvipncnyi )- 


AST 
OOZ 


_)-tp-iviciny tpneny i ) pr opcruii 


AST 
(>8Z 


3-p-Tolylpropenal 


68j 


alpha-Melhylcinnamaldehydc* 


AST 


j-r nenyi-z-ineinyiacroiciii 


AST 


jipn j-ivit in\ it. iiinamii. aicicn\ uc 


AST 


aipna-jvieinyicmnamyi aiaenyae 


684 


alpha-Bulylcinnamaldchydc* 


AS 1 


2- Benzyl idenehexanal 


A 8 J 


1 An n [J ■ k f \ if Kill •» nni>numr*rf\I.Tin 

aipna-nuiyi-oeia-pnenyiacroiein 


AO I 
684 


Uutylcmnamic aldehyde 


683 


alpha-Amylcinnamaldehyde* 


/. O € 

685 


A.C.A. 


/Of 

685 


alpha-Amyl-bcta-phenylacrolcin 


685 


alpha- Pentylcinnamaldehyde 


AO< 

()85 


Amyl cinnamal 


685 


Buxine 


685 


Flominc 


A0< 

685 


Flosal 


AS^ 


r loxinc 


08j 


jasmine aiaenyue 


HOC 

685 


Jasmonal 


ASA 

686 


alpha-I lexylcinnamaldehyde* 


686 


2-Benzylideneoctanal 


/'OA 

686 


alpha-n-Hexyl-beta-phenylacrolein 


686 


alpha-n-Hexylcinnamic aldehyde 


for 

686 


H.L.A. 


/ OA 

686 


Hexyl cinnamic aldehyde 


ASA 

oSo 


Jasmonal H. 


AST 
08 / 


p- Methoxyc innamaldehyde* 


ACT 

68 / 


p-Methoxycinnaldehyde 


688 


o-Methoxycinnamaldehyde* 


688 


2 -Methoxycmnamaldehyde 


/nn 

688 


beta-(o-Methoxypheny 1 ) aero le in 


689 


» M .1 I . * ft III ■ a 

p-Mcthoxy-alpha-methyl-cinnamaldehyde' 


£. Of* 

689 


4'-Methoxy-2-methyIcinnamaldehyde 


( Oft 

690 


1 nenol 


690 


Carbolic acid 


/:nft 


Hydroxybcnzcnc 


691 


o-Cresol 


OV 1 


1 -Hydroxy-2-methy lbcnzcnc 


AO 1 


o-Cresylic acid 


691 


o-IIydroxytoluene 


AO 1 

oy i 


o-Melhylphcnol 


AQT 

oyz 


m-Cresol* 


AO") 

ovz 


i -riyaroxy-j-mcinyiDcnzcne 


6Vz 


3-Mydroxytoluene 


&yz 


m-Cresylic acid 


/in** 

692 


m-Methylphenol 


AO 7 

6yj 


p-Cresol* 


AO'S 


1 -Hydroxy-4-methylbenzene 


All"! 

693 


p-Cresylic acid 


AO'S 


p-n\aroxytoiucne 


AO's 


p-ivieiii> ipnciiui 


694 


p-Ethylphenol* 


694 


4-Ethylphenol 


694 


4-Hydroxycthylbenzcnc 


695 


o-PropylphenoI* 


695 


1 -(2-Hydroxyphcnyl)propanc 



page 

I M, 

166 

166 

166 

166 

166 

166 

166 

166 

166 

166 

166 

166 

166 

166 

166 

166 

166 

166 

166 

166 

166 

166 

166 

166 

166 

166 

166 

166 

166 

166 

166 

166 

166 

166 

166 

166 

166 

166 

166 

166 

166 

166 

166 

166 

166 

168 

168 

168 

168 

168 

168 

168 

168 

168 

168 

168 

168 

168 

168 
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niitp 
page 


695 


2-PropylphenoI 


168 


696 


p-Propylphenol* 


168 


696 


1 -(4-1 Iydroxyphenyl)propanc 


168 


696 


4-Propylphenol 


168 


697 


2-Isopropylphenol* 


168 


697 


l-IIydroxy-2-isopropylbenzcnc 


168 


697 


o-Cumenol 


168 


697 


o-Isopropylphcnol 


168 


698 


o-Tolyl acetate* 


168 


698 


Acetyl o-cresol 


168 


698 


o-Cresol acetate 


168 


698 


o-Crcsylic acetate 


168 


699 


p-Tolyl acetate* 


168 


699 


Acetyl p-cresol 


168 


699 


p-Cresyl acetate 


168 


699 


p-Cresylic acetate 


168 


700 


o-Tolyl isobutyrate* 


168 


700 


o-Cresyl isobutyrate 


168 


700 


o-Tolyl 2-methylpropanoatc 


168 


701 


p-Tolyl isobutyrate* 


168 


701 


p-Cresyl isobutyrate 


168 


701 


p-Methylphenyl isobutyrate 


168 


701 


p-Tolyl 2-tnethylpropanoate 


168 


702 


p-Tolyl 3-methylbutyratc* 


168 


702 


p-Cresyl 3-mcthylbutanoate 


168 


702 


p-Cresyl isovalerate 


168 


702 


p-Tolyl isovalerate 


168 


703 


p-Tolyl octanoate* 


168 


703 


p-Cresyl caprylatc 


168 


703 


p-Cresyl octanoate 


168 


703 


p-Tolyl caprylate 


168 


704 


p-Tolyl Iaurate* 


168 


704 


p-Cresyl dodecanoate 


168 


704 


p-Crcsyl Iaurate 


168 


704 


p-Tolyl dodecanoate 


168 


705 


p-Tolyl phenylacetate* 


168 


705 


Narcissin 


168 


705 


p-Cresyl alpha-toluate 


168 


705 


p-Cresyl phenylacetate 


168 


705 


p-Tolyl alpha-toluate 


168 


706 


2.5-Xylenol* 


168 


706 


1 -I Iydroxy-2,5-dimethylbenzene 


168 


707 


2,6-Xylenol* 


168 


707 


2-Hydroxy-l,3-dimetliylbenzene 


168 


708 


3.4-Xylenol* 


168 


708 


1 -Hydroxy-3,4-dimethylbenzene 


168 


709 


Thymol* 


170 


709 


1 -Meth\i-3-hydroxy-4- isopropylbenzcne 


170 


709 


3-Hydroxy p-cymene 


170 


709 


3-Mcthyl-6-isopropylphenol 


170 


709 


3-p-Cymenol 


170 


709 


5-Methyl-2-(l-methylethyl)phenol 


1 70 


709 


alpha-Cymophenol 


170 


709 


Thyme camphor 


170 


710 


Carvacrol* 


170 


710 


2-Hydroxy-p-cymene 


170 


710 


2-Mcthyl-5-( 1 -methylethyUphenol 


170 


710 


Cymenphenol 


170 


710 


Isopropyl-o-cresol 


170 


710 


Isothymol 


170 


710 


iso-Thymol 


170 
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Name 


Dace 


710 


p-Cymenc-2-ol 
p-Vinylphenol* 


170 


711 


170 


711 


4-Ethenylphenol 


170 


711 


4-Hydroxystyrcnc 


170 


711 


p-Ethenylphenol 


170 


712 


Resorcinol* 


170 


• 1 2 


m-Dihydroxybenzenc 


170 


713 


Guaiacol* 


170 


713 


1 -1 lydroxy-2-methoxybenzene 


170 


713 


o-Hydroxyanisolc 


170 


713 


o-Methoxyphenol 


170 


713 


o-Methylcatechol 


170 


713 


Pyrocatechol monomethyl ether 


170 


713 


Pyroguaiac acid 


170 


7M 


o-(Ethoxymethyl)phenol* 


170 


714 


2-(Ethoxymethyl)hydroxybenzene 


170 


714 


alpha-Ethoxy-o-crcsol 


170 


714 


o-Hydroxybcnzyl ethyl ether 


170 


715 


2-Methoxy-4-methylphenol* 


170 


715 


l-Hydroxy-2-mcthoxy-4-methylbenzcne 


170 


715 


2-Methoxy-p-cresol 


1 70 


715 


4-Methylguaiacol 


170 


715 


Creosol 


1 70 


715 


Homocatcchol monoethyl ether 


170 


715 


Valspice 


170 


716 


4-Ethylguaiacol* 


170 


716 


l-Hydroxy-2-methoxy-4-ethylbenzene 


170 


716 


1 lomocreosol 


170 


717 


2-Mcthoxy-4-propylphenol* 


1 70 


717 


4-Propylguaiacol 


170 


717 


4-Propyl-o-methoxyphenol 


170 


717 


5-Propyl-o-hydroxyanisole 


170 


717 


Dihydroeugenol 


170 


718 


Guaiacyl acetate* 


170 


718 


1 -Acetoxy-2-mcthoxybcnzene 


170 


718 


2-Mcthoxyphenol acetate 


170 


718 


Acetyl guaiacol 


170 


718 


o-Acetoxyanisole 


170 


718 


o-Mcthoxyphenyl acetate 


170 


719 


Guaiacyl phenylacetate* 


170 


719 


2-Methoxyphenyl phenylacetate 


170 


719 


Guaiacol phenylacetate 


170 


719 


o-Methoxyphenol phenylacetate 


170 


^ ! 0 


o-Methylcatechol phenylacetate 


170 


720 


Hydroquinone monoethyl ether* 


170 


720 


1 -Ethoxy-4-hydroxybcnzene 


170 


720 


p-Ethoxyphenol 


170 


720 


p-Hydroxyphcnetole 


170 


721 


2,6-Dimethoxyphenol* 


170 


721 


2-Hydroxy-l ,3-dimethoxybenzene 


170 


721 


Pyrogallol 1,3-dimethyl ether 


170 


721 


Syringol 


170 


722 


4-Methyl-2,6-dimethoxyphenol* 


170 


722 


2,6-Dimethoxy-p-cresol 


170 


722 


4-Methylsyringol 


170 


723 


•1-Ethyl-2,6-dimethoxyphenol* 


172 


723 


2,6-Dimcthoxy-4-ethylphenol 


172 


723 


4-Ethylsyringol 


172 


72-1 


4-Propyl-2,6-dimcthoxyphenol* 


172 


724 


4-Propylsyringol 


172 


725 


2-Methoxy-4-vinylphenol* 


172 
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JFCFA No 


Name 


IftMM 
P d g«- 


725 


4-Hydroxy-3-mcthoxystyrene 


172 


725 


p-Vinylcatechol-o-methyl ether 


172 


725 


p-Vinylguaiacol 


1 72 


726 


4-Allyl-2,6-dimethoxyphenol* 


172 


726 


2,6-Dimethoxy-4-(2-propenyl) phenol 


172 


726 


4-AllyIsyringol 


it: 


726 


6-Methoxy eugenol 


172 


727 


2-Hydroxyacetophenone* 


172 


727 


2'-l lydroxyacetophenone 


172 


727 


o-Acetylphenol 




727 


o-Hydroxyacetophenone 


172 


728 


4-(p-Hydroxyphcnyl)-2-butanone* 


172 


728 


1 -p-Hydroxyphenyl-3-butanone 


1 72 


728 


4-(4-Hydroxyphcnyl)butan-2-one 


172 


728 


Oxanone 


172 


728 


Oxyphenylon 


172 


728 


p-Hydroxybenzylacetone 


172 


728 


Raspberry ketone 


172 


728 


Raslone 




729 


Dihydroxyacetophcnone* 


172 


729 


l-(x.y-Dihydroxyphenyl) ethanone 


172 


729 


1 -Phenylethanonc, dihydroxy derivative 


172 


729 


Dihydroxyphenyl methyl ketone 


172 


729 


Dioxyacetophenone 


172 


730 


Zingerone* 


172 


730 


2-(4-Hydroxy-3-methoxyphcnyl)ethyl methyl ketone 


172 


730 


4-(4-llydroxy-3-methoxyphenyl)-2-butanone 


172 


730 


4-Hydroxy-3-methoxybcnzylacetonc 


172 


730 


Vanillylacetone 


172 


731 


4-(p-Acetoxyphenyl)-2-butanonc* 


172 


731 


4-(3-Oxobutyl)phenylacetate 


172 


731 


4-(p-Hydrox>phenyl)-2-butanone acetate 


\-72 


731 


p-(2-Acetylethyl) phenylacetate 


172 


732 


Vanillylidenc acetone* 


172 


732 


Methyl 3-methoxy-4-hydroxystyrl ketone 


172 


733 


4-( 1 , 1-Dimethylethyl) phenol* 


172 


733 


1 -Hydroxy-4-tcrt-but) lbenzcne 


172 


73; 


4-tert-Butylphenol 


172 


733 


p-tert-Butylphenol 


172 


734 


Phenyl acetate* 


172 


734 


Acetoxybenzenc 


172 


734 


Phenol acetate 


172 


735 


2-Phenylphenol* 


172 


735 


2-Biphenylol 


172 


735 


Anthrapole 73 


172 


735 


Biphenyl-2-ol 


172 


735 


Dowicide 1 


172 


735 


0- Hydroxy biphenyl 


172 


735 


o-Phenylphenol 


172 


735 


OPP 


172 


735 


Torsite 


172 


735 


Xenol 


172 


736 


Phenyl salicylate* 


172 


736 


2-Hydroxybenzoic acid, phenyl ester 


172 


736 


Salol 


172 


737 


2 ,3 ,6-Trimethy Iphenol * 


172 


737 


3-Hydroxypseudocumene 


172 


737 


Methyl xylcnol-2,3,6 


172 


>39 


Furfuryl acetate* 


174 


73') 


2-Furanmethanol acetate 


174 


739 


2-Furyl carbinyl acetate 


174 
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JECFA No 


Name 


page 


740 


• 

Furluryl propionate* 


174 


741) 


2-Furanmelhanol propionate 


174 


740 


Furfuryl propanoate 


t 7 A 

174 


/4 1 


Furfuryl pentanoate* 


174 


•7 4 i 

741 


alpha-Furfuryl pentanoate 


t n a 

174 


741 


alpha-Furfuryl valerate 


174 


/4 1 


Pentanoic acid, 2-furanylmethy) ester 




/42 


Furfuryl octanoatc* 


1 "7,4 

174 


742 


alpha-Furfuryl caprylate 


i n a 

174 


742 


alpha-Furfuryl octanoatc 


174 


"7,4 T 

742 


Octanoic acid, 2-furanylmethyl ester 


i n a 
174 


743 


hurturyl 3-methylbutanoate* 


i H A 

174 


nil 

743 


3-Methylbutanoic acid, 2-furanylmelhyl ester 


174 


743 


Furfuryl isovalerate 


1 /4 


745 


5-Mcthylturiurar 


174 


745 


5-MethyI-2-furfuraldehyde 


171 

174 


746 


Methyl 2-furoate" 


174 


746 


2-Furoic acid, methyl ester 


174 


746 


Methyl furoate 


174 


746 


Methyl pyromucate 


1 7 A 

174 


747 


Propyl 2-iuroate* 


174 


747 


2-Furoic acid, propyl ester 


1 Til 

1 /4 


747 


n-Propyl pyromucate 


174 


Til 

747 


Propyl furan-2-carboxylate 


171 

174 


748 


Amyl 2-furoate* 


174 


748 


2-Furoic acid, pentyl ester 


1 7vt 

174 


748 


Amyl furan-2-carboxylate 


t n a 

174 


748 


Pentyl furan-2-carboxylatc 


174 


749 


Hexyl 2-turoate* 


1 7 A 

174 


749 


2-Furoic acid, hexyl ester 


174 


T ill 

749 


Hexyl furan-2-carboxylate 


1 1A 

174 


750 


Octyl 2-furoate* 


174 


750 


2-Furoic acid, octyl ester 


i nA 

174 


750 


Octyl 2-furancarboxylate 


174 


751 


r-v r ■ 11114 

2-Benzofurancarboxaldehyde* 


174 


751 


2-Formylbenzofuran 


174 


752 


2-Phenyl-3-carbethoxyfuran* 


174 


752 


Lthyl 2-phenyl-3-furoate 


171 

174 


752 


Phenyl oxaromatc 


174 


753 


Pulegone* 


174 


753 


l-lsopropylidene-4-methyl-2-cyclohcxanone 


i n a 
174 


753 


l-Methyl-4-isopropylidene-3-cyclohexanone 


174 


753 


5-Methyl-2-(l-methylethylidene)cyclohexanone 


174 


753 


delta-4(8)-p-Mentncn-3-one 


1 1A 

174 


753 


ft A . I_ .4 / 0\ ^ 

p-Menth-4(8)-en-3-one 




754 


Isopulegone* 


1 "7/1 
1 /4 


754 


l-lsopropenyl-4-methyl-2-cyclohcxanone 


1 "7.1 

174 


7C 4 

754 


l-Methyl-4-isopropenyl-3-cyclohexanone 


1 /4 


754 


lambda-8(9)-p-Menthen-j-onc 


174 


754 


p-Menth-8-en-3-one, trans- 


171 

174 


ICC 

755 


Isopulegol* 


1 /O 


755 


1 -Methyl-4-isopropenylcyclohexan-3-ol 


1 /o 


ICC 


o( v)-p-Meninen-3-oi 


1 /O 


/55 


p-Mentn-8-eno-ol 


1 10 


net' 

/56 


Isopulegyl acetate* 


1 Hi 


756 

/ JO 


i -ivicuiv i— ♦-isopuipciij ic\v.wiiCAdii-.>-yi accidie 


176 


756 


Acetylatcd citroncllal 


176 


757 


p-Menth- 1 ,4(8>-dien-3-one* 


176 


757 


1 -Methyl-4-isopropylidene- 1 -cyclohexen-3-one 


1 Ml 


757 


3-Mcthyl-6-( 1 -methylethylidcne)c> clohex-2-en- 1-one 


176 


757 


Piperitenone 


176 
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758 Menthofuran* 176 

758 4,5,6,7- retrahydro-3.6-dimethylbenzofuran 176 

v > Furfuryl butyrate* 176 

751 2-Furylmethyl butanoate 176 

75') Butanoic acid, 2-furanylmethyl cslcr 1 76 

760 Cinnamyl benzoate* 176 
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AMMONIUM SALTS OF PHOSPHATIDE ACID 



SYNONYMS 
DEFINITION 

Structural formula 
(approximate composition) 



Assay 

DESCRIPTION 
FUNCTIONAL USES 
CHARACTERISTICS 

IDENTIFICATION 
Solubility (FNP 5) 
Test for phosphate 

Test for fatty acid 

Test for glycerol (FNP 5) 

PURITY 

Lead 



Prepared at the 55th JECFA (2000) and published in FNP 52 Add 8 (2000). 
superseding tentative specifications prepared at the 1 7th JECFA (1973) and 
published in FNP 4 (1978) and in FNP 52 (1992). An ADI of 0-30 mg/k R bw urn 
established at the 18th JECFA (1974). 

• 

Ammonium phosphatides, Emulsifier YN, Mixed ammonium salLs of phosphorylatcd 
glycerides: INS No. 442 

The product consists essentially of a mixture of the ammonium compounds of 
phosphatidic acids derived from the edible fat (usually partially hardened rapeseed 
oil). A mono- or diglyceridc moiety may be attached to phosphorus. Moreover, two 
phosphorus esters may be linked together as phosphatidyl phosphatides. The product 
is prepared by glycerolysis of the fat, followed by phosphorylation with phosphorus 
pentoxidc, and neutralization with ammonia. 

The article of commerce may be further specified as to water content, hcxane-insolublc 
matter, inorganic hexane-insoluble matter, pH value and triglyceride content. 



where R may be a mono- or diglyceride moiety 

The phosphorus content is not less than 3.0% and not more than 3.4% by weight; 
the ammonium N content is not less than 1 .2% and not more than 1 .5%. 

Unctuous semisolid 

Emulsifier 



Insoluble in water, partially soluble in cthanol and in acetone, soluble in fats 
Passes tests 

Sec description under TESTS 
Passes tests 

See description under TESTS 
Passes test 



Not more than 2 mg/kg 

Determine using an atomic absorption technique appropriate to the specified level. The 
selection of sample size and method of sample preparation may be based on the 
principles of the method described in FNP5, "Instrumental Methods". 




Ammonium stills of phosphatide acid (2000) page I 14) 
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TESTS 

IDENTIFICATION TESTS 
Test for phosphate 

Test for fatty acid 



METHOD OF ASSAY 
Determination of phosphorus 



Ignite 1 g of the sample with 2 g of anhydrous sodium carbonate. Cool and dissolve the 
residue in 5 ml of water and 5 ml of nitric acid. Add 5 ml of ammonium molybdate IS 
and heat to boiling. A yellow precipitate is obtained. 

Reflux 1 g of the product for 1 h with 25 ml of 0.5 N ethanolic potassium fatty acid 
hydroxide. Ammonia is evolved from the end of the reflux condenser, recognizable by 
its odour and by its reaction on moist, red litmus paper. On cooling the residue to 0°, a 
precipitate of potassium soap is obtained. 



Absorption spectrophotometry 
Reagents 

- Vanadate-molybdate solution: Separately dissolve in water 20 g of ammonium 

molybdate and I g of ammonium v anadate. Mix the two solutions, add 140 
ml of concentrated nitric acid and dilute to 1000 ml with water. Mix well. 

- Standard phosphate solution: Stock solution: Dissolve 3.8346 g of potassium 

dihydrogen phosphate, previously dried at 1 10°, in water and dilute to 1000 
ml; 1 ml of this solution - 2.0 mg P,0<. 

Working solutions 



- Sulfuric acid: spgr 1.84 

- Nitric acid: sp gr 1.42 

- Perchloric acid: 60%, sp gr 1 .54 

- Standard phosphate working solution: Transfer 50.0 ml of the standard 
phosphate solution (I ml = 2.0 mg P : 0,) to a 500 ml volumetric flask and 
dilute to volume with water and mix well. I ml of standard phosphate 
working solution = 0.2 mg equivalents of P,0< 

Procedure 

Weigh accurately 1 .5 to 1 .6 g of a representative sample into a small glass capsule and 
transfer to a 300-ml Kjeldahl flask containing 5 ml of sulfuric acid and 10 ml of nitric 
acid. Heat the flask, gently at first, with continual swirling, and later more strongly over 
a bare tlame. Add further measured amounts of nitric acid from time to time, cooling 
the flask prior to addition, and continue the heating until the stage where the digest is 
clear and assumes a golden colour. Cool, add 5 ml of 60% perchloric acid and continue 
the oxidation until white acid fumes form in the flask. Cool again and add 5 ml of water 
and continue heating until white fumes are again driven off. Cool, dilute carefully with 
water, cool again and transfer quantitatively to a 500-ml volumetric flask. Dilute to 
volume with water and mix well (Test solution). 



Carry out a blank digestion exactly as above but omit the sample and use the 
volume of acid as required to wet oxidize the sample (Blank digest solution). 



Into separate 100-ml volumetric flasks, add by burette: 

(a) 25.0 ml of Standard phosphate working solution ( 5.0 ma l\O t ). 

(b) 30.0 ml of Standard phosphate working solution (= 6.0 mg P,0,)- 

(c) a 25 ml aliquot of the test solution which will contain the equivalent of between 5 
and 6 mg P : 0< 

Into each of the flasks containing the phosphorus standards, i.e. (a) and (b), transfer an 
aliquot of the blank digest solution equal in volume to (c). in order to compensate for 
possible traces of phosphorus derived from the acid digest reagents and which may be 
present in the Test Solution. 

To each add 25 ml of the vanadate-molybdate reagent, mix. dilute to nearly 100 ml w th 



of -phosphatide uad 120001, w 2 14) 
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water, mix well, adjust the temperature of the solution to 20". dilute to the mark with 
water and re-mix, 

After 10 min measure the ahsorbance ol both the (> mg P,0, solution and the test 
solution against the 5 me, standard contained in the blank cell. Use optically matched 1 
cm cells and measure at a wavelength of 420 nm. or with an 1 1 ford 604 filter if using a 
photo-electric colorimeter. 

Calculation 

% Phosphorus p ~ \ n m ' W 

where 

A test - ahsorbance difference between the 5 rug standard and the test solution 

Determination of" ammonium ,\ h m „ ahsorbance difference between the 6 mg and 5 mg standards 

"ilrogen w weight of sample taken (g) 



Apparatus for steam distillation 

The apparatus consists of a 2-1, flask fitted w ith a rubber bung through which pass an 
approximately .V length of glass tubing, arranged so that the low er end is near the 
bottom of the flask, and a shorter L-shaped piece of" tubing arranged such that the 
tube projects about 14" below the low er surface of the bung, to act as a steam outlet 
lube. The flask should be approximately 2 3 filled with distilled water made slightly 
acid with dilute sulfuric acid TS and contain a few pieces of sintered glass to prevent 
bumping when the contents of the flask are vigorously boiled to act as a steam 
generator. A tap funnel may be fitted to the flask if desired to facilitate replenishing 
the water in the flask between determinations. 

The steam outlet tube is connected v ia a condensation trap to the inlet of a steam 
distillation head, fitted to a short necked I -I. round bottomed 1334 necked flask. The 
distillation head should be such that the steam inlet tube reaches almost to the bottom of 
the 1 -I. flask and the outlet should be fitted w ith two splash traps, one near the top of the 
f-1. flask and the other near the top of Ul') jointed verticle. single-surface condenser to 
which the distillation head connects. The vertical condenser should be fitted w ith an 
extended outlet tube, able to reach to the bottom of a 5()0-ml conical flask. 

Reagents 

- Boric acid solution (2"<i w \ in water) 

- Sodium hydroxide solution (40 w v in water) 
-0.02N Hydrochloric acid 

- Mixed indicator: Mix 5.0 of0.ro w v alcoholic solution of bromocresol green and 2 0 
of a 0. 1% w a alcoholic solution of methyl red and dilute the mixture to 30 ml with 95% 
alcohol. 

- Silicone fluid 200 50 MS 
Procedure 

Assemble and thoroughly steam out the apparatus. Accurately weigh about 0.2 g of a 
representative sample of neutral Ammonium salts of phosphatide acids into a small 
glass phial (approx. 3 4" diameter. 1 '2" deep). Transfer the phial and weighed 
contents to the distillation flask and add approximately 250 ml distilled water. 
Connect the distillation head and splash traps to the distillation flask and vertical 
condenser, and arrange the condenser such that the outlet dips below the surface of 
10 ml of 2% boric acid and I ml mixed indicator contained in a 500-ml conical flask. 
Add to the distillation flask, via a funnel attached by means of a short piece of rubber 
tubing to the steam inlet tube. 75 ml 40% aqueous sodium hydroxide, and wash in 
with distilled water. Detach the funnel and connect the steam inlet to the steam 
supply. ( Allernativeh. the sodium hydroxide may he added to the flask through a lap 
funnel, fitted to the distillation flask if preferred and w ashed in w ith distilled w ater. If 
so a liquid seal should be maintained in the funnel during the addition and 
distillation). Vigorously steam distil the contents of the distillation flask and collect 



i,t.,..-, ,.,.,„.. ...lis „•. , .„.;..,. , ,• : 
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200 ml distillate in the boric acid. During the distillation gently agitate the distillation 
flask if necessary, to avoid the sample being deposited around the upper surfaces of 
the tlask. When the required amount of distillate has been collected, lower the 
receiving flask, stop the steam supply, and wash down the inside of the condenser, 
and the outside of the low er end, with a small quantity of distilled w ater, collecting 
the washings in the receiving flask. Titrate the contents of the receiving tlask with 
0.02N hydrochloric acid. Carry out at least one blank determination in exactly the 
same way but omitting the sample. 

During the distillation difficulty may be experienced with frothing of the contents of the 
distillation flask. If so, 2 drops of silicone fluid should be added to the distillation flask 
at the time of adding the sample; and a similar amount included in the blank 
determination. 

Calculation 

I ml of 0.02 N HCI - 0.2802 mg of nitrogen. 

. ... (sample titre - blank titre) x 28.02 

% Nitrouen — 

(sample \vt. in me) 



Ammonium salts <n < phosphtUuiic acid /?<)<><>/ /uii(f 4 (4) 
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SYNONYMS 
SOURCES 

ACTIVE PRINCIPLES 

SYSTEMATIC NAMES 
AND NUMBERS 

REACTIONS CATALYZED 

SECONDARY ENZYME 
ACTIVITIES 



DESCRIPTION 

FUNCTIONAL USES 

GENERAL 
SPECD7ICATIONS 

CHARACTERISTICS 

IDENTIFICATION 
a-Amylase activity (FNP 5) 
Glucoamylase activity (FNP 5) 



5 

a-AMYLASE AND GLUCOAMYLASE FROM ASPERGILLUS ORYZAE, VAR. 

Prepared at the 55th JECFA (2000) and published in FNP 52 Add 8 (2000), 
superseding tentative specifications prepared at the 4 1st JECFA (1993) and 
published in FNP 52 Add 2 (1993). An AD1 was "Acceptable" established at the 
31st JECFA (1987). 

INS No. 1100 

Produced by the controlled fermentation of non-toxicogenic and non-pathogenic 
strains of Aspergillus oryzae and isolated from the growth medium. 

a-Amylasc (synonyms: diastase, ptyalin, glycogenase) 

Glucan 1 ,4-a-glucosidase (synonyms: amyloglucosidase, acid maltase, lysosomal 
a-glucosidase, exo-l,4-a-glucosidase) 

1 ,4-a-D-Glucan glucanohydrolase (EC 3.2.1.1) 
l,4-o>D-Glucan glucohydrase (EC 3.2.1.3) 

a- Amylase hydrolyzes 1 ,4-a-glucosidic linkages in polysaccharides yielding dextrins, 
oligosaccharides and glucose. 

Glucoamylase hydrolyzes 1,4-a- and 1 ,6-ot-giucosidic linkages in polysaccharides 
yielding glucose. 

Lipase (EC 3.1.1.3) 
Tannase (EC 3.1.1.20) 
Ccllulase (EC 3.2.1.4) 
Endo-l,3-P-glucanase (EC 3.2.1.6) 
Pectinase (EC 3.2.1.15) 
Maltase (EC 3.2.1.20) 
Lactase (EC 3.2. 1 .23) 
Endo-l,4-P-mannanase (EC 3.2.1.78) 
Protease 

Typically tan amorphous powders or tan to dark-brown liquids that may be dispersed in 
food-grade diluents and may contain stabilizers and preservatives; soluble in water and 
practically insoluble in ethanol and ether. 

Enzyme preparation 

Used in the hydrolysis of cereals and starch; in the preparation of fruit and vegetable 
products, beverages, sugar, confectionery and bakery products; and in honey. 

Must conform to the General Specifications for Enzyme Preparations Used in Food 
Processing (FNP 52 as amended in FNP 52 Add 6 and FNP 52 Add 7). 



The sample shows fungal a-amylase activity 
The sample shows fungal glucoamylase activity 
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7 



a-AMYLASE FROM ASPERGILLUS ORYZAE, VAR. 



SYNONYMS 
SOURCES 

ACTIVE PRINCIPLES 

SYSTEMATIC NAMES 
AND NUMBERS 

REACTIONS 
CATALYZED 

SECONDARY ENZYME 
ACTIVITIES 

DESCRIPTION 

FUNCTIONAL USES 

GENERAL 
SPECIFICATIONS 

CHARACTERISTICS 

IDENTIFICATION 
a-Amylase activity (FNP 5) 



Prepared at the 55th JECFA (2000) and published in FNP 52 Add 8 (2000). 
superseding tentative specifications prepared at the 3 1st JECFA (1987) and 
published in FNP 38 (1988) and in FNP 52 (1992). An ADI "Acceptable" was 
established at the 3 1st JECFA (1987). 

INS No. 1100 



Produced by the controlled fermentation of non-toxicogenic and non 
strains of Aspergillus oryzae and isolated from the growth medium 

ct-Amylasc (synonyms: diastase, ptyalin, glycogenasc) 

1,4-ct-D-Glucan glucanohydrolase (EC 3.2.1.1) 



The enzyme preparations hydrolyzc 1,4-a-glucosidic linkages in polysaccharides, 
yielding dextrins and oligo- and monosaccharides. 

Amyloglucosidase 
Proteases 
Xylan asc 

Typically tan amorphous powders or tan to dark-brown liquids that may be 
dispersed in food-grade diluents and may contain stabilizers and preservatives; 
soluble in water and practically insoluble in ethanol and ether. 

Enzyme preparation 

Used in starch hydrolysis, syrup production, baking and brewing 

Must conform to the General Specifications for Enzyme Preparations Used in Food 
Processing (FNP 52 as amended in FNP 52 Add 6 and FNP 52 Add 7) 



The sample shows fungal a-amylase activity 



a-Amylase from Aspergillus oryzae (2000) page I (I) 
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SYNONYMS 
SOURCES 



AMYLOGLUCOSIDASE FROM ASPERGILLUS NIGER, VAR. 
(Tentative) 

Prepared at the 55th JECFA (2000) and published in FNP 52 Add 8 (2000), 
superseding tentative specifications prepared at the 31st JECFA (1987) and 
published in FNP 38 (1988) and in FNP 52 (1992). An AD1 "Not specified" ura 
established at the 35th JECFA (1989). 

Information required on the assay of amyloglucosidase in formulated products 
containing glucose. Comments on other aspects of the monograph are invited. 

INS No. 1 100 

Produced by the controlled fermentation of non-pathogenic and non-toxicogenic 
strains of Aspergillus niger, isolated from the growth medium. 



ACTIVE PRINCIPLES 



SYSTEMATIC NAMES 
AND NUMBERS 



Glucan 1,4-ut-gIucosidasc (synonyms: glucoamylase, acid maltase, lysosomal ot- 
glucosidasc, exo- 1 ,4-a-gIucosidasc) 

1,4-a-D-Glucan glucohydrase (EC 3.2.1.3; CA S. No. 9032-08-0) 



REACTIONS 
CATALYZED 



Hydrolyzes 1,4-a, 1,6-ctand 1,3-a glucosidic linkages to yield glucose. 



SECONDARY ENZYME 
ACTIVITIES 



DESCRIPTION 



FUNCTIONAL USES 

GENERAL 
SPECIFICATIONS 

CHARACTERISTICS 

IDENTIFICATION 
Amyloglucosidase activity 

TESTS 

Amyloglucosidase activity 



a-Amylase (1,4-a-D-Glucan-glucanohydrolase; EC 3.2.1.1; C.A.S. No. 9000-90- 

2). 

Cellulose ((l,4-[l,3; l,4]-p-D-Glucan 4-glucano-hydrolase; EC 3.2.1.4; C.A.S. No. 
9012-54-8) 

Typically off-white to tan amorphous powders or tan to dark-brown liquids. The 
unformulated products are concentrated and standardised with food-grade diluents 
or carriers and may contain stabilizers as glycerol and preservatives as sodium 
benzoate or as the dried powder form with food grade sucrose or glucose. Soluble 
in water and practically insoluble in cthanol and ether. 

Enzyme preparation 

Used to convert starches to carbohydrates in the preparation of starch syrups, 
dextrose, fruit juices and cheese. 

Must conform to the General Specifications for Enzyme Preparations Used in 
Food Processing (FNP 52 as amended in FNP 52 Add 6 and FNP 52 Add 7). 



I "he sample shows amyloglucosidase activity. 
See description under TESTS 



Principle 

This method applies to unformulated or fonnulated products without glucose. 
The method is based on the ability of the enzyme to hydrolyze maltose to glucose. 
The formed glucose is converted to gluconolactone by glucose dehydrogenase in 
the presence of NAD* that is converted to NADH. The change in the 
concentration of NAD* is measured photometrically at 340 nm. One 
amyloglucosidase unit (AGU) is defined as the amount of enzyme that cleaves 1 
umol of maltose per minute under standard assay conditions (substrate 
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concentration 10 mg/ml; temperature 37.0 °; pH 5.0; incubation time 30 min). 
Apparatus: 

Spectrophotometer set at 540 nm. 
Vortex mixer 

Water bath set at 37.0 ±0.1 c . 

Reagents and solutions: 
Maltose substrate: 

Dissolve 1000 mg maltose (Merck N° M5912 or equivalent) in 0.1 M citrate 
buffer, pll 5.0. making a total volume of 50 ml (to be prepared each day of 
analysis). 

Glucose dehydrogenase (GluDH) reagent: 

Add buffer solution (Merck No. 14051 or equivalent) to the enzyme mixture 
(Merck No. 14055. bottles "1" and "2", or equivalent). Allow the mixture to stand 
for 15 min. Transfer the solution to a 500 ml volumetric flask, containing 200 ml 
of 0.1 M citrate buffer pll 5.0. Fill the flask to the mark with the same buffer. 
This solution can be stored for two weeks at room temperature (not in a 
refrigerator). 

Preparation of standard enzyme solutions: 

Dilute an amyloglucosidase standard (Sigma A-7420 or equivalent) with known 
activity in 10 mM NACI to give the following enzyme units per ml: 0.01 5. 0.030. 
0.045. 0.060 and 0.075. 



Procedure 

Measurement of enzyme activity: 

Add 500 id of substrate solution (20 mg ml maltose, prepared in 0.1 M citrate 
buffer, pll 5.0. pre-warmed to 37 ) to an equal volume of enzy me solution also 
pre-warmed to 37 °. Mix the resulting solution thoroughly and transfer to a water 
bath maintained at 37.0 J . After 30 minutes remove the test tube from the water 
bath, and add 1000 ul of the stop reagent (0 06 N NaOH) and shake vigorously. 
Add 3 ml of GluDH reagent and mix again. Leave the test tube at room 
temperature for exactly 30 min and measure absorbancc (A) at 340 nm. Prepare a 
blank in a similar manner except that the stop reagent is added before the 
substrate. 

Calculation of enzyme activity: 

Draw the enzyme standard curve in a coordinate system using enzyme activity 
(AGU'ml) as the abscissa and AA (sample-blank) as the ordinate. Calculate the 
activity of the sample by reading AA of sample dilutions on the standard curve 
and then multiplying by the corresponding dilution factors. The standard curve is 
a straight line passing through the origin and linear regression can therefore be 
applied. 

Basic standardisation: 
Glucose solutions: 

a) Stock solution: Accurately weigh 1.60 g of glucose, analytical grade, in a 1000 
ml volumetric flask and make up to volume with water. 

b) Standard solutions: Dilute 1 .0, 2.0. 3.0, 4.0. 5.0 and 6.0 ml of stock solution to 
volume with water in 100-ml volumetric flask to give standard solutions of 88.8. 
178. 266. 355. 444 and 533 umol. 

Standard curve: 

Prepare the glucose standard curve by mixing 2.0 ml glucose solution with 3.0 ml 
GluDH reagent and incubating at room temperature for 30 min. Read A at 340 
nm. Prepare a common blank using water instead of glucose solution. Plot 
glucose concentration (umol, I ) versus AA. 
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Calculation: 

Calculate the enzyme activity ( ACil I 'g) by reading the equivalent glucose 
concentration on the standard curve and inserting it in the following formula: 

Ax4xF 

AGU/g- 

30x1000 



Where: 



A - reading on the standard curve, umol'l 

!• dilution factor of the enzyme solution, ml g 

4 the ratio between amount of enzy me dilution in sample and amount of glucose 

solution in standard 

30 incubation time, 30 min 

1000 - conversion from liter to ml 
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ALUMINIUM POTASSIUM SULFATE 



SYNONYMS 

DEFINITION 

Chemical names 

C.A.S. number 

Chemical formula 
Formula weight 

Assay 

DESCRIPTION 



Prepared at the 55th JECFA (2000) and published in FNP 52 Add 8 (2000), 
superseding tentative specifications prepared at the 22nd JECFA (1978) and 
published in FNP 7 (1978) and in FNP 52 (1992). No ADl was allocated at the 
22nd JECFA (1978). 

Potassium alum, potash alum 
Burnt alum (anhydrous) 
INS No. 522 (dodecahydrate) 



Aluminium potassium sulfate dodecahydrate 
Aluminum potassium sulfate anhydrous 

7784-24-9 (dodecahydrate) 
10043-67-1 (anhydrous) 

AlK(SO 4 ) 2 xH 3 O(x = 0orl2) 

474.38 (dodecahydrate) 
258.21 (anhydrous) 

Dodecahydrate: not less than 99.5% 
Anhydrous form: not less than 96.5% 

Large, transparent crystals or crystalline fragments, or white crystalline powder; 



FUNCTIONAL USES 



Acidity regulator, firming agent, raising agent 



CHARACTERISTICS 

- 

IDENTIFICATION 

Solubility (FNP 5) Freely soluble in water; insoluble in cthanol 

pH(FNP5) 3.0-4.0(10%soln) 

Test for aluminium (FNP 5) Passes test 

Test for sulfate (FNP 5) Passes test 

Test for potassium (FNP 5) Passes test 

PURITY 

Ammonium salts Heat 1 g of the sample with 10 ml of sodium hydroxide TS on a steam bath for I 

mm. The odour of ammonia is not perceptible. 

Fluoride Not more than 30 mg/kg 

See description under TESTS 

Lead Not more than 3 mg/kg 

Determine using an atomic absorption technique appropriate to the specified level. 
The selection of sample size and method of sample preparation may be based on the 
principles of the method described in FNP 5, "Instrumental Methods" 
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TESTS 

PURITY TESTS 

Fluoride l-ime Suspension: Carefully slake about 56 g of low-fluoride calcium oxide (about 2 

mg/kg F) with 250 ml of water, and add 250 ml of 60% perchloric acid slowly and 
with stirring. Add a few glass beads, and boil to copious fumes of perchloric acid, 
then cool, add 200 ml of water, and boil again. Repeat the dilution and boiling once 
more, cool, dilute considerably, and filter through a fritted glass filter, if precipitated 
silicon dioxide appears. Pour the clear solution, with stirring, into 1000 ml of a 1 in 
10 sodium hydroxide solution, allow the precipitate to settle, and siphon off the 
supernatant liquid. Remove the sodium salts from the precipitate by washing 5 times 
in large centrifuge bottles, shaking the mass thoroughly each time. Finally, shake 
the precipitate into a suspension and dilute to 2000 ml. Store in paraffin-lined 
bottles and shake well before use. 100 ml of this suspension should give no 
appreciable fluoride blank when evaporated in a platinum dish and treated as 
directed below under "Procedure", beginning with "Ignite briefly at 600",...". 

Distillation Apparatus: Connect a 125-ml distillation flask with a condenser. Equip 
also with a thermometer and a capillary tube, both of which must extend into the 
liquid. Connect a small dropping funnel or a steam generator to the capillary tube. 
Support the flask on an asbestos mat with a hole which exposes about one-third of 
the flask to the flame. To minimize the distillation blank resulting from fluoride 
leached from the glassware, the distillation apparatus should be treated as follows: 
treat the glassware with hot 10% sodium hydroxide solution, followed by flushing 
with tap water and rinsing with distilled water. At least once daily, treat in addition 
by boiling down 15-20 ml of a 1 in 2 sulfuric acid solution until the still is filled 
with fumes; cool, pour off the acid, treat again with 10% sodium hydroxide 
solution, and rinse thoroughly. 

Procedure: Add to the distilling flask 1 .67 g of the sample, accurately weighed, and 
25 ml of a 1 in 2 sulfuric acid solution. Distil until the temperature reaches 160°, 
then maintain at 160° to 165° by adding water from the funnel, collecting 300 ml of 
distillate. Oxidize the distillate by the cautious addition of 2 or 3 ml of fluoride-free 
30% hydrogen peroxide (to remove sulfites), allow to stand for a few min, and 
evaporate in a platinum dish with an excess of Lime Suspension. Ignite briefly at 
600°, then cool and wet the ash with about 10 ml of water. Cover the dish with a 
watch glass, and cautiously introduce under cover just sufficient 60% perchloric 
acid to dissolve the ash. Add the contents of the dish through the dropping funnel of 
a freshly treated distilling apparatus (the distilling flask should contain a few glass 
beads), using a total of 20 ml of 60% perchloric acid for dissolving the ash and 
transferring the solution. Add 10 ml of water and a few drops of a 1 in 2 silver 
pcrchlorate solution through the dropping funnel. Continue as directed in the Limit 
Test, Method I. Thorium Nitrate Coiorimetric Method, beginning with "Distil until 
the temperature reaches 135" ...". 

METHOD OF ASSAY Weigh accurately about 4 g of the sample, transfer into a 250-ml volumetric flask. 

Dissolve in water, dilute to volume with water, and mix. Pipet 10 ml of this solution 
into a 250-ml beaker, add 25.0 ml of 0.05 M disodium ethylenediaminetetra-acetate, 
and boil gently for 5 min. Cool, and with continuous stirring add in the order given: 
20 ml of pH 4.5 buffer solution (77.1 g of ammonium acetate and 57 ml of glacial 
acid in 1000 ml), 50 ml of ethanol, and 2 ml of dithizone TS. Titrate with 0.05 M 
zinc sulfate until the colour changes from green-violet to rose-pink, and perform a 
blank determination, substituting 10 ml of water for the sample. Each ml of 0.05 M 
disodium ethylenediaminetetraacetate is equivalent to 8.553 mg of Al 3 (SO,),. 
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ASPARTAME-ACESULFAME SALT 



SYNONYMS 
DEFINITION 



Chemical names 

C.A.S. number 
Chemical formula 
Structural formula 



New specifications prepared at the 55th JECFA (2000) and published in FNP 52 
Add S (2000). The aspartame and acesulfame moieties are covered hy the ADIs for 
aspartame (0-40 mg/kg bw) established at the 25th JECFA (1981) and for 
acesulfame K (0-15 mg/kg bw) established at the 37th JECFA (1990). 



The salt is prepared by heating an approximately 2: 1 ratio (w:w) of aspartame and 
acesulfame K in solution at acidic pH and allowing crystallization to occur after 
adjusting the pH to alkalinity. The potassium and moisture arc eliminated. The 
product is more stable than aspartame alone. 

The 6-mcthyl- l,2,3-oxathiazine-4(3H)-one-2,2-dioxide salt of L-phcnylalanyI-2- 
methyl-L-ct-aspartic acid. 

106372-55-8 

C„H a O,N,S 



II 




Cll 2 



I IOOCCI I 2 — C — CON! t — t — COOCHi 
NH, „ 



CH 3 




Formula weight 

Assay 

DESCRIPTION 



457.46 

63.0% to 66.0% aspartame (dry basis) and 34.0% to 37.0% acesulfame (acid form on 
a dry basis). 

A white, odourless, crystalline powder. 



FUNCTIONAL USES 
CHARACTERISTICS 

IDENTIFICATION 
Solubility (FNP 5) 
PURITY 

Loss on drying (FNP 5) 
Transmittance (FNP 5) 

Specific Rotation (FNP 5) 



Sweetening agent, flavour enhancer 



Slightly soluble in water and ethanol. 



No more than 0.5% (105°, 4 h) 

The transmittance of a 1% solution in water determined in a 1 cm cell at 430 nm with 
a suitable spectrophotometer using water as a reference, is not less than 0.95, 
equivalent to an absorbance of not more than approximately 0.022. 

[a] ^14.5 to +16.5. 

Determine at a concentration of 6.2 g in 100 ml formic acid (15N) within 30 min of 
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preparation of the solution. Divide the calculated specific rotation by 0.643 to correct 
for the aspartame content of the aspartame-acesulfamc salt. 



5-Benzyl-3,6-dioxo-2- Not more than 0.5% 

piperazincacetic acid See description under TESTS 



Lead 
TESTS 

PURITY TESTS 

5-Benzyl-3,6-dioxo- 2- 
piperazine acetic acid 



level, 
on the 



METHOD OF ASSAY 



Not more than 1 mg/kg. 

Determine using an atomic absorption technique appropriate to the 
The selection of sample size and method of sample preparation may be 
principles of the method described in FNP 5. "Instrumental Methods." 



Principle: Aspartame-acesulfamc salt is dissolved in methanol-water and the 5-benzyl- 
3,6-dioxo-2-piperazinc acetic acid determined by comparison to an authentic standard 
after separation by HPLC. 

Apparatus: Use a suitable high-pressure liquid chromatograph equipped with UV 
detector measuring absorbancc at 2 1 0 nm and a 250 x 4.6 mm column packed with 
octyldecyl silanized silica ( 10-um Partisil ODS-3 or equivalent) and operated under 
isocratic conditions at 40°. 

Mobile phase: Dissolve 5.6 g of potassium phosphate monobasic into 820 ml of water 
in a 1-1 flask and adjust the pH to 4.3 with phosphoric acid. Add 180 ml of methanol 
and mix. Filter through a 0.45 urn filter and de-gas. 

Standard: Accurately weigh approximately 25 mg of authentic 5-benzyl-3,6-dioxo- 2- 
piperazine acetic acid into a 100-ml volumetric flask and dilute to volume with water 
and mix. Accurately transfer 1 5 ml of this solution to a 50-ml flask and dilute to 
volume with a 1 :9 (v:v) mixture of methanol: water. 

Sample: Accurately weigh approximately 50 mg of sample into a 10 ml volumetric 
flask and dilute to volume with a 1 :9 (v:v) mixture of methanokwatcr. 
Procedure: Separately inject 20 p.1 portions of the standard and the sample into the 
chromatograph and record the peak areas in standard and sample chromatograms 
(under the conditions described, the retention time of 5-bcnzyl-3,6-dioxo-2-piperazine 
acetic acid and aspartame are approximately 4 and 1 1 min, respectively). Calculate the 
percentage of 5-benzyl-3,6-dioxo-2-piperazine acetic acid as follows: 

% - 1000(A L ,CsV(AsW u ) 

Where: A L iand As are the peak areas of 5-benzyl-3,6-dioxo-2-pipcrazine acetic acid in 
the sample and standard, respectively, C s is the concentration of 5-benzyl-3,6-dioxo- 2- 
piperazine acetic acid in the standard in mg/ml and W u is the weight, in mg, of 
-acesulfame salt taken in the sample preparation. 



Principle: Aspartame-acesulfame salt is dissolved in methanol and 
potentiometrically titrated with tetrabuty lammonium hydroxide. 
Apparatus: Use an suitable autotritator (e.g. Metrohm 670, or equivalent) equipped 
with a glass pH electrode with a silver-silver chloride double liquid junction 
reference electrode (e.g., Yokogawa pH electrode SM 21-AL4 or equivalent and 
reference electrode SR 20-AS52 or equivalent). 

Standardize a fresh solution of tetrabuty lammonium hydroxide by preparing a 0. 1 M 
solution in a I : I (v:v) mixture of 2-propanol:methanol. Weigh 24 and 98 mg 
benzoic acid with 0.01 mg accuracy and dissolve each into two 50-ml volumetric 
flasks and dilute to volume with 2-propanol. Titrate both solutions with the 0. 1 M 
tetrabutylammonium hydroxide and record the volume required to reach the 
equivalence point with 0.001 ml accuracy. Perform a blank titration on 50 ml of 2- 
propanol. Determine the standard factor (F) for each titration, and average the two 
factors as follows: 



F=[(W s x 1000)/(122x(V s -V o ))] 
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Where 

W s weight of primary benzoic acid in g 
V s = volume of equivalence point in ml 
V\, volume of equivalence for the blank in ml 
1 22 = molecular weight of benzoic acid 

Assay: Weigh accurately 100 to 150 mg aspartame-acesulfame salt and dissolve in 
50-ml methanol and titrate with the above standardized 0.1 M tetrabutylamtnonium 
hydroxide. Determine the volume (ml) of standard solution to reach the first (V I )and 
second (V2) equivalency points. Perform a blank titration on the methanol. Calculate 
the acesulfame and aspartame content as follows: 

Acesulfamc content (% m m) |(V,-V H ) x N x 163/(10 x W)] 

Aspartame content (°/o m m) = |(V : -V,) x N x 294 (10 x W)J 

Where 

W Weight of sample in g 

V, = volume of first equivalence point of sample in ml 
V; = volume of second equivalence point of sample in ml 
V n = volume of equivalence point of blank in ml 

N normality of the standard 0.1 M tetrabutylammonium hydroxide (see 
above) 

163 and 294 formula weights of acesulfame and aspartame moieties, 
respectively 

10 -- conversion of g to °o (nvm) 
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SYNONYMS 
DEFINITION 

Chemical names 
CA S. number 
Chemical formula 
Structural formula 



Formula weight 
Assay 

DESCRIPTION 

FUNCTIONAL USES 
CHARACTERISTICS 

IDENTIFICATION 

Solubility (FNP 5) 

Melting range (FNP 5) 

Decomposition to benzoic 
acid 

PURITY 
Lead 



BENZOYL PEROXIDE 

Prepared at the 55th JECFA (20001 and published in FNP 52 Add 8 (2000), 
superseding specifications prepared at the 19th JECFA (1975), published in 
\AfRS 55B (1976) and in FSP 52 (1992). The 7th JECFA (1963) had insufficient 
data to establish an ADI, but noted that the evidence permitted an estimate of an 
acceptable level of treatment of 0 - 40 mg/kg of flour for human consumption 
(conditional acceptance for special purposes: 40-75 mg/kg). 

Benzoyl superoxide. INS No. 928 



Dibenzoyl peroxide 
94-36-0 



C u H lc ,0 4 




242.23 

Not less than 96.0% 

Colourless, crystalline solid having a faint odour of benzaldehyde. 

Caution: Benzoyl peroxide is a highly reactive compound and may give rise to 

explosions 

Flour treatment fluent 



Insoluble in water, slightly soluble in ethanol, soluble in ether 
103 - 106" with decomposition 

To 0.5 g of the sample peroxide add 50 ml of 0.5 N ethanolic potassium hydroxide, 
heat gradually to boiling and continue boiling for 15 min. Cool and dilute with 200 
ml of water. Add sufficient 0.5 N hydrochloric acid to make strongly acidic and 
extract with ether. Dry the ether solution over anhydrous sodium sulfate, and then 
evaporate to dryness on a steam bath. The residue of benzoic acid so obtained melts 
between 121° and 123". 



Not more than 2 mg/kg 

Determine using an atomic absorption technique appropriate to the specified 
level. The selection of sample size and method of sample preparation may be 
based on the principles of the method described in FNP 5, "Instrumental 
Methods". 
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METHOD OF ASSAY Dissolve about 250 mg of the sample, accurately weighed, in 15 ml of acetone in a 

100-ml glass-stoppered bottle. Add 3 ml of 50% (w/v) potassium iodide solution 
and swirl for 1 min. Titrate immediately with 0.1 N sodium thiosulfate (without 
addition of starch as an indicator). Each ml of 0.1 N sodium thiosulfate is equivalent 
to 12.11 mg of C u H lf; 0 4 - 
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BLACKCURRANT EXTRACT 
(Tentative) 

Prepared at the 55th JECFA (2000) and published in F.\'P 52 Add 8 (2000), 
superseding tentative specifications prepared at the 30th JECFA (1 986), 
published in FNP 37 (1986) and in FNP 52(1992). No ADI was established. 

Information required on the chromatographic identification test and adequacy of 
sample size for the sulfur dioxide test. Comments on other aspects of the 
monograph are invited. 



SYNONYMS 
DEFINITION 



Chemical names 



C.A.S. number 



Chemical formula 



INS No. 163(iii) 

Blackcurrant extract is obtained from blackcurrant pomace by aqueous extraction. 
The main colouring principles arc four anthocyanins (cyanidin 3-rutinoside, 
delphinidin 3-rutinosid, cyanidin 3-glucoside, delphinidin 3-glucoside). Most of the 
extracted sugars are fermented to alcohol and practically all the alcohol is removed 
during the concentration of extract by vacuum evaporation. During the extraction 
process, sulfur dioxide is used and residual sulfur dioxide may be present. 

I. Cyanidin 3-rutinoside 

II. Delphinidin 3-rutinoside 

III. Cyanidin 3-glucoside 

IV. Delphinidin 3-glucosidc 

I. 18719-76-1 

D. 15674-58-5 

III. 7084-24-4 

IV. 6906-38-3 

I. [CnHjAd'X- 

II. [C 27 H 3l O Ul J'X- 

III. lCiiH,,0„j*X" 

IV. fC 2I H 2 ,0, 2 l*X- 

Where X'= counter ion 



Structural formula 




X* 



I. Ri = H. R : - rutinose 

II. R, = OH, R 2 = rutinose 

III. R, = H, R 2 - glucose 

IV. R, = OH, R 2 = glucose 

Where X = counter ion 



Assay 



The colour intensity' is not less than declared on the label of the product 
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DESCRIPTION 
FUNCTIONAL USES 
CHARACTERISTICS 

IDENTIFICATION 
Solubility (FNP 5) 
Spectrophotometry (FNP 5) 
Colour reaction 

Chromatography 
PURITY 
Sulfur dioxide 

Basic colouring matter 



Other acidic colouring 
matters 



Purplish-red liquid or powder having a characteristic odour 
Colour 



Lead 



TESTS 

PURITY TESTS 
Sulfur dioxide 



METHOD OF ASSAY 



Soluble in water and ethanol 

At pH 3 the absorbance maximum is about 520 nm. 

Add 0. 1 g of the sample to 50 ml of water and shake thoroughly. Filter if necessary. 
The solution shows red to purplish-red colour and it turns to blue or dark green on 
the addition of sodium hydroxide TS. 

Information required 



Not more than 50 mg lcg for each unit of colour intensity 
See description under TESTS and METHOD OF ASSAY 

Add I g of the sample to 100 ml of 1% sodium hydroxide solution and shake well. 
Extract 30 ml of this solution with 15 ml ether. Extract the ether solution twice with 
5 ml dilute acetic acid TS. The acetic acid extract is colourless. 

Add 1 ml of ammonia TS and 10 ml of water to 1 g of the sample. Following the 
directions in Chromatography (FNP 5) place 2 ul of the solution on the 
chromatographic sheet and dry it. Use a mixture of pyridine and ammonia TS (2: 1 
by volume) as developing solvent and stop the development when the solvent front 
reaches about 15 cm height from the point where the sample solution was placed. 
No spot is observed in daylight at the solvent front after drying. If any spot is 
observed, it should be decolourized when sprayed with a solution of 40% stannous 
chloride in hydrochloric acid. 

Not more than 2 mglcg 

Determine using an atomic absorption technique appropriate to the specified level. 
The selection of sample size and method of sample preparation may be based on the 
principles of the method described in FNP 5, 'Instrumental Method" 



Distil I g of the sample with 100 ml of water and 25 ml of 30% phosphoric acid 
solution in a distilling flask with the Wagner tube. In an absorption flask, place 25 
ml of 2% lead acetate solution previously prepared. Insert the lower end of the 
condenser into the lead acetate solution in the absorption flask. Distil until the liquid 
in the absorption flask reaches about 100 ml and rinse the end of the condenser with 
a little amount of water. To the distilled solution add 5 ml of hydrochloric acid and 
I ml of starch TS, and titrate with 0.01 N iodine. Each ml of 0.01 N iodine is 
equivalent to 0.3203 mg of SO,. 

Prepare approximately 200 ml of pH 3.0 citric acid dibasic sodium phosphate buffer 
solution: Mix 159 volumes of 2.1% citric acid solution and 41 volumes of 0.16% 
dibasic sodium phosphate solution, and adjust the pH to 3.0, using the citric acid 
solution or dibasic sodium phosphate solution. 

Weigh accurately an adequate amount of the sample so that the measured 
absorbance is between 0.2 and 0.7, and add pH 3.0 citric acid - dibasic sodium 
phosphate buffer solution to make up a 100-ml solution. Measure the absorbance A 
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of this solution in a I cm cell at the wavelength of maximum absorption around 520 
nm. using pH 3.0 citric acid - dibasic sodium phosphate bulTcr solution as the blank. 

Colour intensity ^ [A \ 10] [weight of sample (g)] 
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CARAMEL COLOURS 



Prepared at the 55th JECFA (2000) and published in FNP 52 Add 8 (2000). 
superseding specifications prepared at the 3 1st JECFA (1987), published in FNP 38 
(1988) and in FNP 52 (1992). An AD! for Class I 'Not specified' was established at 
the 29th JECFA (1985), for Class II of 0-160 mg/kg bw was established at the 55th 
JECFA (2000) and an ADI for Class III of 0-200 mg/kg bw (0-150 mg/kg bw on 
solids basis) was established at the 29th JECFA (1985) and an ADI for Class IV of 0- 
200 mg/kg bw (0-150 mg/kg bw on solids basis) mu established at the 29th JECFA 
(1985). 

SYNONYMS Caramel colours are divided into four classes. The synonyms for each class are: 



Class I: Plain caramel, caustic caramel; INS No. 1 50a 
Class II: Caustic sulfite caramel; INS No. 150b 
Class III: Ammonia caramel; INS No. 150c 
Class IV: Sulfite ammonia caramel , INS No. I50d 



DEFINITION 



Complex mixtures of compounds, some of which are in the form of colloidal 
aggregates, manufactured by heating carbohydrates either alone or in the presence of 
food-grade acids, alkalis or salts; classified according to the reactants used in their 
manufacture as follows: 

Class I: Prepared by heating carbohydrates with or without acids or alkalis; no 

ammonium or sulfite compounds are used. 
Class II: Prepared by heating carbohydrates with or without acids or alkalis in the 

presence of sulfite compounds; no ammonium compounds are used. 
Class III: Prepared by heating carbohydrates with or without acids or alkalis in the 

presence of ammonium compounds; no sulfite compounds are used. 
Class IV: Prepared by heating carbohydrates with or without acids or alkalis in the 

presence of both sulfite and ammonium compounds. 

In all cases the carbohydrate raw materials are commercially available food-grade 
nutritive sweeteners consisting of glucose, fructose and/or polymers thereof. The acids 
and alkalis are food-grade sulfuric or citric acids and sodium, potassium or calcium 
hydroxides or mixtures thereof. 

Where ammonium compounds are used they are one or any of the following: 
ammonium hydroxide, ammonium carbonate and ammonium hydrogen carbonate, 
ammonium phosphate, ammonium sulfate, ammonium sulfite and ammonium 
hydrogen sulfite. 

Where sulfite compounds are used they are one or any of the following: sulfurous acid. 



DESCRIPTION 
FUNCTIONAL USES 
CHARACTERISTICS 

IDENTIFICATION 



Food-grade anti-foaming agents may be used as processing aids during manufacture. 
Dark brown to black liquids or solids having an odour of burnt ! 
Colour 



Solubility (FNP 5) Miscible with water 

Identification of colouring Passes test 

matters (FNP 5) 

Classification Class I: Not more than 50% of the colour is bound by DEAE Cellulose and not more 

than 50% of the colour is bound by Phosphoryl Cellulose. 
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Class II: More than 50% of the colour is bound by DF.AF. Cellulose and it exhibits an 

Absorbancc Ratio of more than 50. 
Class III: Not more than 50% of the colour is bound by DF.AF Cellulose and more than 

50% of the colour is bound by Phosphoryl Cellulose. 
Class IV: More than 50% of the colour is bound by DF.AF. Cellulose and it exhibits an 

Absorbance Ratio of not more than 50. 
See description under IF SIS 



PURITY 



Note: Arsenic and lead metals limits apply to all classes of caramel and are expressed 
on the basis of the product as is: 

Other limits and ranges apply to the individual classes as indicated and. unless 
otherwise stated, are expressed on a solids basis. 



Solid content 



Class I: 62-77% 
Class It. 65-72% 
Class III: 53-83% 
Class IV: 40-75% 
See description under TESTS 



Colour intensity 



Class I: 0.0 1 -0.1 2 
Class II: 0.06-0.10 
Class III: 0.08-0.36 
Class IV: 0.10-0.60 
See description under TESTS 



Total nitrogen 



Class I: max 0.1% 
Class II: max 0.2% 
Class 111: 1.3 -6.8% 
Class IV: 0.5-7.5% 

Determine as directed under Nitrogen Determination (Kjcklahl Method) using Method 
II (FNP 5) 



Total sulfur 



Class I: max 0.3% 
Class II: 1.3-2.5% 
Class III: max 0.3% 
Class IV: 1.4-10.0% 
See description under TESTS 



Sulfur dioxide- 



Class I: - 

Class II: max 0.2% 

Class III: - 

Class IV: max 0.5% 

See description under TLSTS 



Ammoniacal nitrogen 



4-Methylimida7ole(MFI) 



Class I. - 

Class II: - 

Classlll: max 0.4% 

Class IV: max 2.8% 

See description under TLSTS 

Class I: - 
Class II: - 

Class III: max 300 mgkg & max 200 mg/kg on an equivalent colour basis 
Class IV. max 1000 mg kg & max 250 mg kg on an equivalent colour basis 
See description under I ESTS 



2-Acetyl-4-tetrahydroxy- 
butylimidazole (Till) 



Class I: - 
Class II: - 

Class III: max 40 mg/kg & max 25 mgkg on an equivalent colour basis. 
( lass IV: - 

See description under TESTS 



< ummcl colours {.'llftOH .? <V) 



Copyrighted material 



.11 

Arsenic { FNP 5) Not more than I mg kg (Method II) 



Lead Not more than 2 mg kg 

Determine using an atomic absorption technique appropriate to the specified level. The 
selection of sample si/e and method of sample preparation may be based on the 
principles of the method described in FNP 5. "Instrumental methods". 

TESTS 



IDENTIFICATION I! SIS 



Classification Colour bound For the purposes of this specification, colour bound by DUAL cellulose is defined as 
by DKAF. Cellulose the percentage of decrease in absorbance of a caramel colour solution at 560 nm after 

treatment with DFAF Cellulose. 

Special reagent: DFAF (dicthy laminoethyl) Cellulose of* 0.7 meq gram capacity, e.g. 
Cellex F) from Bio-Rad or equivalent DLAL Celluloses of higher or lower capacities in 
proportionately higher or lower quantities. 

Procedure: Prepare a caramel colour solution of approximately 0.5 absorbance unit at 
560 nm by transferring an appropriate amount of caramel colour into a 100-ml 
volumetric flask with the aid of 0.025 N hydrochloric acid. Dilute to volume with 0.025 
N hydrochloric acid and centrifuge or filter, if solution is cloudy. Take a 20 ml aliquot 
of the caramel colour solution, add 200 mg of DFAF. Cellulose, mix thoroughly for 
several min. centrifuge or filler, and collect the clear supernatant. Determine the 
absorbance of the caramel colour solution and the supernatant in a I -cm cell at 560 nm. 
with a suitable spectrophotometer previously standardized using 0.025 N hy drochloric 
acid as reference. Calculate the percentage of Colour Bound by DEAF Cellulose by the 
formula: 



X, 
where 

X, is the absorbance of the caramel colour solution at 560 nm 

Xi is the absorbance of the supernatant alter DFAF Cellulose treatment at 560 nm 

Classification Colour bound For the purposes of this specification colour bound phosphor. I cellulose is defined as 
by phosphoryl cellulose the percentage of decrease in absorbance of a caramel colour solution at 560 nm after 

treatment with Phosphoryl Cellulose. 

Special Reagent: Phosphoryl Cellulose of 0.85 meq gram capacity, e.g. Cellex P from 
Bio-Rad or equivalent Phosphoryl Celluloses of higher or lower capacities in 
proportionately higher or lower quantities. 

Procedure: Transfer 200-300 mg of caramel colour into a 100-ml volumetric flask, 
dilute to volume with 0.025 N hydrochloric acid, and centrifuge or filter, if solution is 
cloudy. Take a 40 ml aliquot of the caramel colour solution, add 2.0 g Phosphoryl 
Cellulose and mix thoroughly for several min. Centrifuge or filter, and collect the clear 
supernatant. Detennine the absorbance of the caramel colour solution and the 
supernatant in a 1-cm cell at 560 nm. with a suitable spectrophotometer previously 
standardized using 0.025 N hy drochloric acid as reference. Calculate the percentage of 
Colour Bound by Phosphoryl Cellulose by the formula: 



(Xi'X:) xl0Q 

X. 

w here 

X, is the absorbance of the caramel colour solution at 560 nm 

X : is the absorbance of the supernatant after Phosphoryl Cellulose treatment at 560 nm 
Classification For the purposes of this specification. Absorbance Ratio is defined as the absorbance of 
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Absorbance ratio caramel colour at 280 nm divided by the absorbance of caramel colour at 560 nm. 

l*rocedure: Transfer 100 mg of caramel colour into a 100-ml volumetric flask with the 
aid of water, dilute to volume, mix and centrifuge if solution is cloudy. Pipet a 5.0 ml 
portion of the clear solution into a 100-ml volumetric Mask, dilute to volume with 
water, and mix. Determine the absorbance of the 0.1% solution in a I -cm cell at 560 
nm and that of the I 20 diluted solution at 280 nm with a suitable spectrophotometer 
previously standardized using water as reference (A suitable spectrophotometer is one 
equipped with a monochromator to provide a band width of 2 nm or less and of such 
quality that the stray-light characteristic is 0.5% or less.) Calculate the Absorbance 
Ratio of the caramel colour by dividing the absorbance units at 280 nm multiplied by 
20 (dilution factor) by the absorbance units at 560 nm. 

PURITY TLSTS 

Solids content The solids content of Caramel Colour is determined by drying a sample upon a carrier 

composed of pure quartz sand that passes a No. 40 but not a No. 60 sieve and has been 
prepared by digestion with hydrochloric acid, washed acid-free, dried and ignited. Mix 
.10.0 g of prepared sand accurately weighed with 1.5-2.0 g Caramel Colour accurately 
weighed and dry to constant weight at 60" under reduced pressure 50 mm Mg (6.7 kPa). 
Record the final weight of the sand plus caramel. Calculate the % solids as follows: 

%solids- ( - VV J^xl00 

We 

where 

w, = final weight of sand plus caramel 

w s weight of sand 

w, = weight of caramel initially added 

Calculation on a solids basis: The contents of Total Nitrogen, Total sulfur, Ammoniacal 
nitrogen, sulfur dioxide, 4-MHI and III I are expressed on a solids basis. 1 he 
concentration (CO of each impurity is determined on an "as is" basis: the concentration 
|C\) on a solid basis is then calculated using the formula: 

% solids 

Colour Intensity For the purpose of this specification. Colour Intensity is defined as the absorbance of a 

0.1% (w v) solution of Caramel Colour solids in water in a I cm cell at 610 nm. 

Procedure: Transfer 100 mg of Caramel Colour into a 100 ml volumetric flask, dilute to 
volume with water, mix and centrifuge if the solution is cloudy. Determine the 
absorbance (A,,,,) of the clear solution in a I cm cell at 610 nm with a suitable 
spectrophotometer previously standardized using water as a reference. Calculate the 
Colour Intensity of the Caramel Colour as follows: 

^ . . Am i X 100 

Colour intensity - 

% solids 

Determine % solids as described under Solids content. 

Calculation on an equivalent colour basis: Where additional limits for 4-MRl and THI 
are expressed on an equivalent colour basis the concentrations are first calculated on a 
solids basis as directed under "Calculations on a solids basis", and then expressed on an 
equivalent colour basis according to the formula: 

C 

Equivalent colour basis = — x 0. 1 

Colour intensity 

where C s concentration on a solids basis. 
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Tliis gives content expressed in terms of a product having a Colour Intensity of 0.1 
absorbance units. 

Total sulfur In the largest available casserole that fits in an electric muffle furnace, place 1-3 g MgO 

or equivalent quantity of Mg(NO.| : . 6II : 0 (6.4 - 19.2 g). 1 g powdered sucrose, and 
50 ml UNO-,. Add 5-10 g caramel colour. Place same quantities of reagents in another 
casserole for blank. Evaporate on steam bath to paste. Place casserole in cold electric 
muffle (25°) and gradually heat until all NO : fumes are driven off. Cool, dissolve and 
neutralize with HCI ( I ' 2.5). adding excess of 5 ml. Filter, heat to boiling, and add 5 ml 
10% BaCI : ■ 2H-.0 solution dropwise. Evaporate to 100 ml. let stand overnight, filter, 
wash, ignite, and weigh the BaSO,. Correct result for BaSO., obtained in blank and 
report as mg S 100 g. Commercial instruments that analyse for total sulfur such as, the 
the Leco-Combustion Titration procedure can also be used and are recommended for 
sample amounts of about 200 mg. 

Sulfur dioxide Apparatus 

Use a modified Monier-Williams apparatus (available from 5GA Scientific, Inc.. 
Bloomfield. N.J.. USA) for the determination of sulfurous acid, or construct the 
apparatus as show n in the figure. The assembly consists of a 1000-ml three-neck 
round-bottom distillation flask having 24 '40 standard-taper ground-glass joints. A 
30-cm Allihn condenser is attached in the reflux position to an outer neck of the flask, 
and the other end of the condenser is connected with I ,'4- inch. Tygon or silicon tubing 
(preboiled with I in 20 hydrochloric acid solution and rinsed w ith water) to the 
absorption tube assembly (having 35 20 ball joints or the equivalent). Connect the 
centre neck of the flask with a 125-ml cylindrical separator, and attach a piece of tubing 
to a short L'-tubc inserted through a rubber stopper in the neck of the separator. Attach a 
curved glass inlet tube, reaching nearly to the bottom of the flask, to the other outer 
neck of the flask, and connect the inlet tube to a 250-ml gas-washing bottle w ith a piece 
of the tubing. The gas-washing bottle, in turn, is connected by tubing to a nitrogen 
cylinder. 




Grind 4.5 g of pyrogallol (p\rogallic acid) with 5 ml ol water in a small mortar, and 
transfer the slurry to the gas-washing bottle, (kind the residue again, and transfer it 
quantitatively to the bottle with two 5-ml portions of water. Pass nitrogen from the 
cylinder to the bottle to flush out air. and then add to the bottle, through a long-stem 
funnel, a cooled solution of 65 g of potassium hydroxide in about 85 ml of water. Place 
the head of the bottle in position, and bubble nitrogen through it to remove air from the 
headspace. Clamp off the tubing on both sides of the bottle, and connect it to the glass 
inlet tube of the distillation flask. The gas-washing bottle must be prepared with fresh 
py rogallol solution as described on the day of use. 

To each U-tube of the absorption tube assembly add the following: two pieces of 8-mm 
glass rod about 25 mm in length, 10 ml of 3-mm glass beads at the exit side, 10.0 ml of 
3% hydrogen peroxide solution, and 1 drop of methyl red I S 

Assemble all pieces of the apparatus, and check for leaks by blow ing gently into the 
tubing attached to the neck of the separator. While blowing, close the stopcock of the 
separator. Let stand for a few min; if the liquid levels in the Ll-iubes equalize, reseal all 
connections and test again. If the system is airtight proceed as directed below. 

< unirn,'! colours iWmil > /Vl 
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Procedure 

Disperse about 25 g of the sample, accurately weighed, in 300 ml of recently boiled an< 
cooled water, and transfer the slurry to the flask with the aid of water, using a 
large-bore funnel. Dilute to about 400 ml with water, and reseal the separator. Add 90 
ml of 4 N hydrochloric acid to the separator, and force the acid into the flask by 
blowing gently into the tube in the neck of the separator. Close the stopcock of the 
separator. 

Unclamp the tubing on both sides of the gas-washing bottle, and start the nitrogen flow 
at a steady stream of bubbles. Heat the distilling flask with a heating mantle to cause 
refluxing in approximately 20 min. When steady refluxing is reached, apply the line 
voltage to the mantle and reflux for 1 .75 h. Turn off the water in the condenser, and 
continue heating until the inlet joint of the first U-tube shows condensation and slight 
w arming. Remove the separator and turn off the heat. 

When the joint at the top of the condenser cools, remove the connecting assembly and 
rinse it into the second U-tube. leaving the crossover tube attached to the exit joint of 
the first U-tube but disconnected from the entrance of the second U-tube. Rotate the 
crossover tube until the free end almost touches the entrance of the first U-tube. Add 1 
drop of methyl red TS to the first U-tube, and titrate w ith 0. 1 N sodium hydroxide just 
to a clear yellow colour, mixing with a gentle rocking motion. After titrating the first 
U-tube, remove the crossover tube, attach it to the second U-tube exit, and titrate 
similarly. Record the sum of the two titers as S, in ml. 

Perform a blank detenu inat ion, and record the volume of 0 I N sodium hydroxide 
required as B. Calculate the percentage of sulfur dioxide in the sample by the formula 



n/ (S-B)x 0.0032x1 00 
SO: %= w 

w here W is the weight of the sample taken, in g. 



Ammonium nitrogen Add 25 ml of 0. 1 N sulfuric acid to a 500-ml receiving flask, and connect it to a 

distillation apparatus consisting of a Kjeldahl connecting bulb and a condenser such 
that the condenser delivery tube is immersed beneath the surface of the acid solution in 
the receiv ing flask. Transfer about 2 g of caramel colour, accurately weighed, into an 
800-ml long-neck Kjeldahl digestion flask, and to the flask add 2 g of magnesium oxide 
(carbonate- free), 200 ml of water, and several boiling chips. Swirl the digestion flask to 
mix the contents, and quickly connect it to the distillation apparatus. I leat the digestion 
flask to boiling, and collect about 100 ml of distillate in the receiving flask. Wash the 
tip of the deliver)' tube w ith a few ml of water, collecting the washings in the receiving 
flask, then add 4 or 5 drops of methyl red indicator (500 mg of methyl red in 100 ml of 
alcohol), and titrate with 0.1 N sodium hydroxide, recording the volume, in ml. 
required as S. Conduct a blank determination, and record the volume, in ml, of 0. 1 N 
sodium hdyroxidc required to neutralize as B. Calculate the percentage of ammoniacal 
nitrogen in the sample by the formula: 



(B-S)x0.0014xl00 

Ammoniacal nitrogen ~- 

\v 

w here W is the weight of caramel colour taken, in g. 



4-Methylimidazole NB: Information on an improved method is sought. 



The following materials and reagents are required (the reagents should be ACS grade or 
equivalent where applicable). 
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MaicriaK 

Pyrex glasswool. 22 \ 300 mm chromatography column with I'l l L stopcock (e.g. 
kimax 1 7X00); 1 50 ml pol\ propylene beaker (e.g. Nalge 1 20 1 >; 250 ml round-bottom 
llask (e.g.. Pyrex 4320): 75 mm powder funnel; 5 cm spatula; rotary vacuum 
evaporator: hot plate; pan tor water hath; disposable Pasteur pipets; 5 ml volumetric 
tlask. 

Kcaucnts 

Acetone: C elite 545: methx lene chloride: sodium hydroxide: and tetrahydrofuran. 
Procedure 

Alter thoroughly mixing the caramel colour sample by shaking or stirring, weigh a 
10 00 g aliquot into a 150 ml pol\prop\ lene beaker. Polypropylene is considered 
superior to glass because of its hv drophobic surface which facilitates quantitative 
sample transfer. A 5.0 g portion of 3.0 N NaOH is added and thoroughly mixed to 
ensure that the pll of the entire sample exceeds 12. A 20 g portion of Celite 545 is 
added to the beaker, and the contents are mixed until a semi-dry mixture is obtained. 
Iliis normally requires approximately 2 to 3 min. With samples of unusually high water 
content, the resultant caramel colour-Celite 545 mixture max be overly wet. In such 
cases, a 5.00 g aliquot of caramel colour may be mixed with 2.5 g of 3.0 N NaOH and 
1 5 g of Celite 545 and carried through the remainder of the anaksis. 

A plug of Pyrex glasswool is placed in the bottom of a 22 x 300 mm chromatographic 
column with PTFF stopcock. The caramel colour-Celite 545 mixture is placed in the 
column with the aid of a 75 mm powder funnel. The column contents are settled by 
repeatedly allowing the column to fall vertically about 10 cm to a padded surface. 
When properly settled, the caramel colour-Celite 545 mixture should occupy 
approximately the low er 250 mm of the column. Care should be exercised at this point 
to avoid a column bed which is either too loosely or too tightlv packed. Loose packing 
will allow too rapid edition of the methylene chloride and possibly incomplete 
extraction. A too tightly packed column, e.g., the result of lamping down the column 
contents, can result in regions of the bed w hich are relative!} inaccessible to the 
extraction solvent. This can also result in incomplete extraction. 

W illi the stopcock open, the column is tilled with methylene chloride poured from the 
sample beaker. When the solv ent reaches the glasswool plug, the stopcock is closed and 
the solvent is allowed to stand in contact w iih the bed for 5 min. The stopcock is then 
opened and the column is further eluted with methv lene chloride until 200 ml have 
been collected in a 250 ml round-bottom llask. A 1.00 ml aliquot of 2 MIT internal 
standard solution (50,0 mg of 2 MLI 50.0 ml of methv lene chloride) is added to the 
collected eluate. The 2 MF.I is well separated from the 4 Mi l under the GLC conditions 
emploved and has not been found in caramel colour, 

The bulk of the solv ent is then remov ed from the eluate on a rotary v acuum evaporator 
operated at 45-50 kPa and with the round-bottom llask maintained at 35" in a water 
bath. The extracted residue is transferred quantitative!} to a 5 ml volumetric llask with 
a disposable Pasteur pipet. by rinsing the round-bottom tlask several times with small 
tea. 0.75 ml) portions of either tetrahydrofuran or acetone. Both solvents have been 
used with equal success. After mixing the contents thoroughly by several inversions of 
the flask, the extract is ready for (JLC anal} sis. ITie extracts should be analysed as soon 
as possible after their preparation, because stability problems have occasionally been 
encountered with extracts more than I day old. 

llie (II. C analysis is carried out using a gas chromatograph equipped with a hydrogen 
llame detector. Tlie column is glass. 1 mm x ft mm o d. x 4 mm i.d.. tilled with 7.5" o 
Carbowax 20M + 2% kOH on °0 100 mesh Anakrom A US. The (iLC parameters are 
as follows: carrier, nitrogen. 50 ml min; hydrogen. 50 ml min; oxygen. 80 ml min: 
injection port. 200' ; column isothermal. 180": detector. 250 ': sample si/e, 5 ul. All 
quantitation is done by using the internal standard technique. 

2-Acet\ l-4-tetrahydroxy- NM Information on an improved method is sought, 

but} limida/olei Till) 
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TH1 is converted into its 2,4-dinitrophcnylhydrazone (THI-DNPH). Tliis derivative is 
separated from excess reagent and carbonylic contaminants by HPLC on RP-8. then 
determined by its absorbance at 385 nm. 

Procedure 

Caramel colour (200-250 mg) is weighed accurately, then dissolved in water (3 ml). 
The solution is transferred quantitatively to the upper part of a Combination Column. 
Llution w ith water is started, and a total of about 100 ml of w ater is passed through the 
columns. 

The upper column is then disconnected. The lower column is eluted with 0.5 N I ICI. 
The first 10.0 ml of eluate are discarded, then a volume of 35 ml is collected. 

The solution is concentrated to dryness at 40° and 1 5 torr. The syrup residue is 
dissolved in carbonyl-free methanol (250 ul) and the 2,4-dinitrophenylhydrazine 
reagent (250 ul) is added. The reaction mixture is transferred to a septum -capped vial 
and stored lor 5 h at room temperature. 

A volume of 5 ul (but also from I to 25 ul) is injected onto a LiChrosorb RP-8 (10 urn) 
HPLC column. The mobile phase is MeOH 0. 1 M H,PO, 50 50 (v/v). Adjustments in 
mobile phase composition may be needed as column characteristics vary, depending 
upon the manufacturer. (Use of LiChrosorb RP-8. 10 urn. 250 x 4 mm "Vertex" column 
manufactured by Knauer. Bad Homburg. F.R.G. is strongly recommended). At a 
mobile phase flow rate of 2 ml.min and column dimensions of 250 x 4.6 mm, 
THI-DNPH is eluted at about 6.3-tO.l min. It is detected at 385 nm and the peak height 
is measured. The amount is calculated from a calibration curve prepared w ith 
THI-DNPH in methanol. 

Materials 

- 2,4,-Dinitrophcnylhydra7.ine hydrochloride reagent: Commercial 
2,4-dinitrophenylhydrazine (5 g) is added to concentrated hydrochloric acid ( 10 ml) in a 
100-ml erlenmeyer flask, and the latter is gently shaken until the free base (red) is 
converted to the hydrochloride (yellow). Ethanol (100 ml) is added and the mixture is 
heated on a steam bath until all the solid has dissolved. After cry stallization at room 
temperature, the hydrochloride is filtered off. washed w ith ether, dried at room 
temperature and stored in a desiccator. On storage the hydrochloride is slowly 
converted to the free base. The latter can be removed by washing with 
dimethoxyethane. The reagent is prepared by mixing 0.5 g of 

2.4-dinitrophcnylhydrazinc hydrochloride in 15 ml of 5% methanol in dimethoxyethane 
for 30 min. It should be stored in the refrigerator and be checked periodically by HPLC. 

- Cation-exchange resin (strong): Dowex 50 AG x 8, H . 100-200 mesh. 

- Cation-exchange resin (weak): Amberlite CG AG 50 I. H'. (100-200 mesh). 
(Sediment two or three times prior to use). 

- Methanol, carbonyl-free: Methanol is prepared after Y. Pelcg and C.H. Mannheim, J. 
Agr. Fd. Chem, 18(1 970) 1 76. by treatment w ith Girard P reagent. 

- Dimethoxyethane: If impure, dimethoxyethane is purified by distillation from 
2.4-dinitrophenylhydrazine in the presence of acid and redistilled from sodium 
hydroxide. Immediately prior to use it is passed through a column of neutral aluminium 
to remove peroxides. 

Instrumental 

Combination Columns: Similar to the set-up described in J. Agr. Fd. Chem. 22 (1974) 
1 10. The upper column (150 x 12.5 mm. filling height max. 9 cm, or 200 x 10 mm, 
filling height max. 14 cm. with capillary outlet of I mm i d.) is filled with weakly acidic 
cation-exchanger; bed height, approx. 50-60. or 80-90 mm, respectively. The lower 
column (total length 175 mm. i d. 10 mm, with capillary outlet and Teflon stopcock) is 
filled with strongly acidic cation-exchanger to a bed-height of 60 mm. As a solvent 
reservoir, a dropping funnel (100 ml) w ith Teflon stopcock is used. All parts are 
connected by standard ground-glass joints (14.5 mm). 

HPLC: With the column specified above and an ultraviolet detector capable of reading 
at 385 nm. 
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Calibration: I lll-DNPH is dissolved in absolute, carbonyl-free methanol (about 100 
nig I: calculated concentration of THI: 47.58 ng. ul). A portion of this solution is diluted 
tenfold with methanol (4.7 tig THI ul). THI-DNPH standard solutions are stable for at 
least twenty weeks when stored in the refrigerator. 
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CARMINES 



SYNONYMS 
DEFINITION 



Chemical names 

C.A.S. number 

Chemical formula 
Structural formula 



Formula weight 
Assay 



Prepared at the 55th J EC FA (200UI and published in FW'P 52 Add 8 (2000). 
superseding specifications prepared at the 44th JECFA (1995) and published in F\'P 
52 Add 3 (1995). An AD/ 0-5 mg/kg bw was established at the 26th JECFA (1982). 

Cochineal carmine. Carmine. CI Natural Red 4, CI (1975) No. 75470; INS No. 120 

Obtained by aqueous extraction of cochineal, which consists of the dried bodies of the 
female insect Dactylupius coccus Costa; the colouring principle is a hydratcd 
aluminium chelate of carminic acid in which aluminium and carminic acid arc thought 
to be present in the molar ratio 1 :2. 

In commercial products the colouring principle is present in association with 
ammonium, calcium, potassium or sodium cations, singly or in combination, and these 
cations may also be present in excess. Products may also contain proteinaceous 
material derived from the source insect, and may also contain free carminate or a small 
excess of aluminium cations. 

Hydrated aluminium chelate of carminic acid (7-6-D-glucopyranosyl-3,5.6,8- 
telrahydroxy-l-methyl-9,10-dioxo-anthracene-2-carboxylic acid) 

1390-65-4 (carmine) 

1 260- 1 7-9 (carminic acid) 

Carminic acid: C 2: H M O n 

Carminic acid: 
( It. CM I 



on 




coon 



OH 0 

Possible structural formula for the aluminium complex of carminic acid: 



COOH 



COOH 



. M 

II 2 o 

II 2 o 




i*-L)-UI»c 



M": cation '/; Ca*\ Na\ K\ NH/ 
Carminic acid: 492.39 

Not less than 50% ofC :: H ; ,A, on the dry basis 



Carmines (2MI0 r w I <}> 
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DESCRIPTION 
FUNCTIONAL USES 
CHARACTERISTICS 

IDENTIFICATION 
Solubility 



Colour reactions 



PURITY 

Loss on dry ing ( FN P5) 
Total ash (FNP 5) 

Protein 



Matter insoluble in dilute 
ammonia (FNP5) 



Lead 



Microbiological criteria 
METHOD OF ASSAY 



Red to dark red, crumbly solid or powder 
Colour 



The solubility of carmine preparations v aries depending on the nature of the cations 
present. Products where the major cation is ammonium (ammonium carminate) are 
freely soluble in water at pH 3.0 and pH 8.5. Products where the major cation is 
calcium (calcium carminate) are very slightly soluble in water at pH 3.0 but freely 
soluble at pH 8.5. 

Make a solution of the sample slightly alkaline by adding 1 drop of 10% sodium 
hydroxide or potassium hydroxide solution. A violet colour is produced. 

Add a small sodium dithionitc (Na : S : 0 4 ) crystal to acid, neutral or alkaline solutions of 
the sample. The solutions are not decolourized. 

Dry a small quantity of the sample in a porcelain dish. Cool thoroughly and treat the 
dry residue with 1 or 2 drops of cold sulfuric acid I S. No colour change occurs. 

Acidify a dispersion of die sample in water with 13 volume of hydrochloric acid I S 
and shake it with amyl alcohol. Wash the amy I alcohol solution 2-4 times with an equal 
volume of water to remove hydrochloric acid. Dilute the amyl alcohol solution with 1-2 
volumes of petroleum ether (40-60") and shake w ith a few small portions of water to 
remove colour. Add, dropwise, 5% uranium acetate, shaking thoroughly after each 
addition. A characteristic emerald-green colour is produced. 



Not more than 20 8 /.(I35".3h) 
Not more than 12% 

Test 1 g of the sample as directed in the test for Ash (Total Ash) 



Not more than 25% 
Proceed as directed under Nitrogen Determination (i 



Nx 6.25) (FNP 5) 



Not more than 1% 

Dissolve about 0.25 g of the sample, previously dried and accurately weighed, in 2 .5 ml 
of dilute ammonia solution (160 ml of strong ammonia TS. made up to 500 ml) and 
dilute to 100 ml with water: the solution is clear. Filter through a sintered glass filter 
(British Standard Grade No. 3 ). Wash with a 0.1% ammonia solution and dry to 
constant weight at 1 05° 

Not more than 2 mg kg 

Determine using an atomic absorption technique appropriate to the specitled level. 
The selection of sample size and method of sample preparation may be based on the 
principles of the method described in FNP 5. "Instrumental methods'. 

Salmonella: Negative per test (FNP 5) 

Weigh accurately about 100 mg of the sample, dissolv e in 30 ml of boiling 2N 
hydrochloric acid and cool. Transfer quantitatively to a 1000-ml volumetric flask, dilute 
to volume with water, and mix. Determine the absorbance of the solution in a 1 cm cell 
at the wavelength of maximum absorbance (about 494 nm ) using water as the blank. 
Calculate the percentage of carminic acid in the sample analysis using the formula: 



( \irmine* (OIHHh /w 3 i.h 
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100 x A x 100 
1 ..V) x W 

A absorbance oflhc sample solution: 

W weight, in niy, of the sample taken; and 

I. <9 absorbance of a solution of carminic acid ha\ inu a concentration of 100 m« per 
1000 ml 

II the measured ahsorbance of the solution is not w ithin the range O.roO to 0.750. 
prepare another sample and adjust the weight according!}. 



< VvwnKj {2000) J /J; 
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SOURCES 



ACTIVE PRINCIPLES 



SYSTEMATIC NAMES 
AND NUMBERS 



REACTIONS 
CATALYZED 

SECONDARY ENZYME 
ACTIVITIES 



DESCRIPTION 

FUNCTIONAL USES 

GENERAL 
SPECIFICATIONS 

CHARACTERISTICS 

IDENTIFICATION 
Cellulase activity 

Glucanase activity (FNP 5) 
Xylanase activity 

TESTS 

Cellulase activity 



CELLULASE FROM PENICILLIUM FVNICVLOSUM 

Prepared at the 55th J EC FA (2000) and published in FNP 52 Add 8 (2000), 
superseding tentative specifications prepared at the 31st J EC FA (1987) and 
published in FNP 38 (1988) and in FNP 52 (1992). No ADI allocated at the 
31stJECFA (1987). 

Produced by the controlled fermentation of non-toxicogenic and non-pathogenic 
strains of Penicillium funkulosum and isolated from the growth medium. 



Cellulase (endo- 1 ,4-P-glu 
Endo- 1 ,3(4)-p-glucanase 
Endo- 1, 4- P-xylanase 



1.4-(],3; 1,4)- p-D-Glucan-4-glucanohydrolase (EC 3.2.1.4) 

1.3- (l,3; 1.4)- p-D-Glucan-3(4)-glucanohydrolase (EC 3.2.1.6) 

1.4- (i-D-xylan xylohydrolase (EC 3.2.1.8) 

Hydrolyzes 1,4-p-glucan linkages in polysaccharides such as cellulose yielding 
P-dextrins. 

ct-N-Arabinofuranosidase 

Cellulose 1,4- [t-ccllobiosidasc 

P-glucosidase 

Xylan I,4-P-xylosidase 

Typically off-white to tan amorphous powders, or liquids dispersed in food-grade 
carriers or diluents; soluble in water; practically insoluble in ethanol and ether. 

Enzyme preparation. Used in the preparation of fruit juices, wine, beer and vegetable oils 

Must conform to the General Specifications for Enzyme Preparations Used in Food 
Processing (FNP 52 as amended in FNP 52 Add 6 and FNP 52 Add 7). 



The sample shows cellulase activity 
Sec description under TESTS 

The sample shows glucanase activity 

The sample shows xylanase activity 
See description under TESTS 



Principle 

The assay is based on the ability of the enzyme to hydrolyze carboxymethyl cellulose 
(CMC) to reducing sugars. The reaction products are determined photometrically at 
540 nm by measuring the resulting increase in reducing groups using 3,5- 
dinitrosalicylic acid. One cellulase unit is defined as the amount of enzyme that 
liberates reducing sugar at the rate of 1 umol/min under the conditions of the assay. 

Apparatus 

Spectrophotometer set at 540 nm. 
Water-bath set at 40.0 ± 0. 1° 



Reagents 

1 . CMC substrate solution ( 1 .0%): Accurately weigh 0.500 g of CMC (SIGMA 
C5678-7 or equivalent) and sprinkle on to warm 40 ml of water in a beaker. Place 



Cellulose from Penicillium funiculosum (2(100) P a K e I (-1) 
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beaker on a hot-plate equipped with a magnetic stirrer, apply heat and stir vigorously. 
When the liquid has started to boil, cover the beaker with a watch glass, turn off the hot 
plate and continue stirring until the solution is cool. Quantitatively transfer the solution 
into a 50 ml volumetric flask, add 5 ml acetate buffer, adjust the pH to 5.0 and make up 
to volume 

2. 3.5-Dinitrosalicylic acid (DNS) solution: Accurately weigh 10 g of DNS into a 
2000-ml beaker. Add 16 g of sodium hydroxide pellets. 300 g of potassium sodium 

( 1 Martrate and 500 ml of water. Place the beaker on a heater stirrer and warm gently, 
whilst stirring, to dissolve. Cool to ambient temperature and transfer the contents of 
the beaker into a 1000-ml volumetric flask. Rinse the beaker with water, add to 
volumetric flask and make up to volume with water. Store the solution at ambient 
temperature for up to 10 weeks. It is possible that DNS reagent get overheated during 
the preparation making the solution quite dark. The maximum absorbance at 540 nm 
for a blank ( without glucose standard) measured against water shall not be more than 
0.050 absorbance units. 

3. DNS-lactose solution: Dissolve lactose monohydrate with water to obtain 0.120 g I 
solution. Mix 150 ml of DNS solution and 50 ml of Lactose solution. L'se freshly 
prepared mixture. 

4. Samples preparation: Dissolve known quantity of sample in distilled water. Make 
serial dilutions to net a working solution in the absorbance range of 

0.150 0.400 

5. Glucose standard solution: Accurately weigh 0.5g of anhydrous glucose and make up 
to volume in a 100 ml volumetric flask. Dilute the solution with water to get 5, 1 0 and 
15 umoles I of glucose. 

Procedure 

Measurement of enzyme activity 

Add 1 ml of substrate solution (pre-warmed to 40. 0- 0. 1 " for 5 min ) to an equal 
volume of sample solution also pre-warmed to 40.0 - O F Mix the resulting solution 
thoroughly and transfer to a water-bath maintained at 40.0 0. 1 After 10 minutes 
(reaction step) remove the test tube from the water bath, and add 4 ml of DNS- 
Lactose solution and mix to stop the enzymatic reaction. Cover tubes and place in a 
boiling water bath for 15 min. and then cooled to room temperature w ith a cooling 
water bath. Remove insoluble substances b> centrifugation (3000 rpm. 10 min). 
Determine the absorbance at 540 nm against water blank. Prepare a reaction blank it) 
a similar manner but without a reaction step. Prepare a reagent blank omitting 
substrate and read absorbance against water. 

Standard curve: 

Prepare the glucose standard curve by adding I ml glucose standard solution (5. 10 
and 15 umoles I) instead of CMC substrate solution in the procedure described 
above. Draw the standard curve in a coordinate system using glucose concentration 
(umol I) as the abscissa and absorbance as the ordinate. The standard curve is a 
straight line passing through the origin and linear regression can therefore be applied. 

Calculate the glucose concentration in the sample from the standard curve and 
calculate the enzyme activity as follows. 



Calculation: 

Calculate the sample enzyme activity (I ' g) by reading the equivalent glucose 
concentration on the standard curve for the sample and the reaction blank and 
inserting them in the follow ing formula: 

Ccllulase Activity. U / g = (C( '' Ck,,) * D 

WxlOx V 



< V//«A,w from I'i-nu dhum turn, W.nwn iWH w 2 si, 



Where 

C, : Reading from the standard curve tor sample enzyme, umol I 

Cm, : Reading from the standard curve tor reagent blank, umol I 

D : Dilution factor of the sample 

\V : Weight of sample taken, g 

10 : Incubation time, min 

V : Volume of sample solution taken, I ml 

Xylanase activity Principle 

This assay is based on the enzymatic hydrolysis of sodium arabinoxylan. The 
resulting reducing sugar is allowed to react with 3.5-dinitrosalicylic acid and is 
determined photometrically at 540 nm. One xylanase unit is defined as that quantity 
of enzyme that liberates reducing sugar at a rate of I umol min under the conditions 
of the a -,a\ 

Apparatus 

Spectrophotometer set at 5 10 nm. 
Water bath set at 40,0 + 0 1° 

Reatients and solutions 

1 . Xylan substrate solution ( 1 ,()"«): Accurately weigh 1 .0 g xylan (dry base, from oat 
spelts; such as SIGMA X-0627). transfer to a beaker with dO ml of 0.2 M acetate 
buffer (pH 4.5). Stir for 30 min and incubate at 00 ° for I hr with gradually stirring 
and check pH (4.50 t 0 05). Transfer the solution into a 100 ml volumetric tlask and 
make up to volume w ith water. 

2. 3,5-Dinitrosalicylic acid (DNS) solution: Accurately weigh 10 g of DNS into a 
2000-ml beaker. Add 16 g of sodium hydroxide pellets, 300 g of potassium sodium 

( - (-tartrate and 500 ml of water. Place the beaker on a heater stirrer and warm gently, 
whilst stirring, to dissolve. Cool to ambient temperature and transfer the contents of 
the beaker into a 1000-ml volumetric tlask. Rinse the beaker with water, add rinsings 
to the volumetric tlask and make up to volume with water. Store the solution at 
ambient temperature for up to 10 weeks. It is possible that DNS reagent get 
overheated during the preparation making the solution quite dark. The maximum 
absorbance at 540 nm for a blank (without xylose standard) measured against water 
shall not be more than 0.050 absorbance units. 

3 DNS-lactose solution: Dissolve lactose monohydrate with water to obtain 0. 120 g I 
solution, Mix 150 ml of DNS solution and 50 ml of Lactose solution. Use freshly 
prepared mixture, 

4. Samples preparation: Dissolve known quantity of sample in distilled water. Make- 
serial dilutions to get a working solution in the absorbance range of 
0.150 0.400 

5 X\ lose standard dilutions: Accuratelv weigh 0 5g of anhydrous xylose with 
distilled water and make up to 100 ml in a volumetric tlask. Dilute with water to gel 
working standard solutions containing 250. 500 and 750 umoles 1 of xylose. 

Procedure 

Measurement of enzyme activity 

Add 0.1 nil of sample solution to I .'> ml of substrate solution pre-w armed to 
40.0 + 0.1" for 5 min. Mix the resulting solution thoroughly and transfer to a water- 
bath maintained at 40 J 0. T, After 10 minutes (reaction step) remove the test tube 
from the w ater hath, and add 4 ml of DNS-l actose solution and mix to stop the 
enzymatic reaction. Cover tubes and place in a boiling water bath for 15 min. and 
then cooled to room temperature with a cooling water bath. Remove insoluble 
substances by a centrifuge (3000 rpm. 10 min). Determine the absorbance at 540 nm 
against water blank. Prepare a reagent blank in a similar manner but w ithout a 
reaction step. 



<\'!hthis< from r,-moUium fumcul<«um <?0fM)> f«W 
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Standard curve: 

Prepare the xylose standard curve by adding 0.1 ml xylose standard solution (250, 
500 and 750 umolevl) instead ofTxylan substrate solution in the procedure described 
above. Draw the standard curve in a coordinate system using glucose concentration 
(umol I) as the abscissa and absorbance as the ordinate The standard curve is a 
straight line passing through the origin and linear regression can therefore be applied. 

Calculate the xylose concentration in the sample from the standard curve and 
calculate the enzyme activity as follows. 



Calculation: 

Calculate the sample enzyme activity (U g) by reading the equivalent xylose 
concentration on the standard curve for the sample and the reaction blank and 
inserting them in the following formula: 

Xvlanase Activity, I J / g = (Cv ' Cri,)xD 

WxlOx V 

Where 

C\ : Reading from the standard curve for sample enzyme, umol I 

C K „: Reading from the standard curve for reagent blank, umol I 

D : Dilution factor of the sample 

W : Weight of sample taken, g 

10 : Incubation time, min 

V : Volume of sample taken, 0. 1 ml 



( fllulasc from I'tniallium tuniculosum (2iHHli /ur.v 4 i4, 
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COCHINEAL EXTRACT 



SYNONYMS 
DEFINITION 



Chemical names 

C.A.S. number 

Chemical formula 
Structural formula 



Prepared at the 55th JECFA (2000) and published in FNP 52 Add S (2000), 
superseding specifications prepared at the 5 1st JECFA ( I 99H) and published in FNP 
52 Add 6 (1998). No AD/ urn allocated at the 21st JECFA (1977), 

CI Natural Red 4, CI (1975) No. 75470; INS No. 120 

Cochineal consists of the dried bodies of the female insect Dactylopius coccus Costa; 
Cochineal extract is the concentrated solution obtained after removing the alcohol 
(ethanol and/or methanol) from an aqueous, aqueous alcoholic or alcoholic extract of 
cochineal; the colouring principle is chiefly carminic acid; commercial products may 
also contain proteinaceous material derived from the source insect. 

In commercial products the colouring principle may also be present in association with 
ammonium, potassium or sodium cations, singly or in combination, and these cations 
may also be present in excess. 

7-B-D-glucopyranosyl-3,5,6,8-tetrahydroxy-l-methyl-9,10-dioxoanthracene-2- 
carboxylic acid 

1343-78-8 (cochineal) 
1260-17-9 (carminic acid) 

C^HjiAj (Carminic acid) 

Carminic acid: 



CH : OH 




COOII 



Formula weight 
Assay 

DESCRIPTION 
FUNCTIONAL USES 
CHARACTERISTICS 

IDENTIFICATION 
Solubility (FNP 5) 
Colour reactions 



Carminic acid: 492.39 

Not less than 2.0% C^H :c ,O n 

Dark red liquid 

Colour 



Freely soluble in water 

Make a solution of the sample slightly alkaline by adding 1 drop of 10% sodium 
hydroxide or potassium hydroxide solution. A violet colour is produced. 

Add a small sodium dithionite (Na 2 S ; 0 4 ) cry stal to acid, neutral or alkaline solutions of 
the sample. The solutions are not decolourized. 



CtKhiwal extract C000J page I (2) 
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PURITY 
Protein 

Iithanol<l-NP5) 

Methanol (FNP 5) 

Microbiological criteria 
Lead 



METHOD OF ASSAY 



Dry a small quantity of the sample in a porcelain dish. Cool thoroughly and treat the 
dry residue with I or 2 drops of cold sulfuric acid TS. No colour change occurs. 



Acidify a dispersion of the sample in water w ith 13 volume of hydrochloric acid TS 
and shake it with amyl alcohol. Wash the amyl alcohol solution 2-4 times with an equal 
volume of water to remove hydrochloric acid. Dilute the amyl alcohol solution with 1-2 
volumes of petroleum ether (40-60°) and shake w ith a few small portions of water to 
remove colour. Add, dropwise, 5% uranium acetate, shaking thoroughly after each 
addition. A characteristic emerald-green colour is produced. 



Not more than 2.2% 

Proceed as directed under Nitrogen Determination (non-ammonia N x 6.25) (FNP 5) 

Not more than 1 50 mg kg 

Proceed as directed under Residual solvent 

Not more than 1 50 mg kg 

Proceed as directed under Residual solvent 

Salmonella: Negative per test (FNP 5) 

Not more than 2 mg/kg 

Determine using an atomic absorption technique appropriate to the specified level. 
The selection of sample size and method of sample preparation may be based on the 
principles of the method described in FNP 5. 'Instrumental methods' 

Weigh accurately about I g of the sample, dissolve in 30 ml of boiling 2N hydrochloric 
acid, and cool. Transfer quantitatively to a 1000 ml volumetric flask, dilute to volume 
with water, and mix. Determine the absorbance of the solution in a 1 cm cell at the 
wavelength of maximun absorbance (about 494 nm) using water as the blank. Calculate 
the percentage of carminic acid in the sample using the formula: 

100 x Ax 100 
1.39 x W 

where 

A absorbance of the sample solution; 

W weight, in mg. of the sample taken; and 

1 .3° - absorbance of a solution of carminic acid having a concentration of 100 mg per 
1000 ml 

If the measured absorbance is not within the range 0.650 to 0.750, prepare another 
sample and adjust the weight accordingly. 



Cm hinea! extract t:tMH)i page - f-i 
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CURCUMIN 



SYNONYMS 
DEFINITION 



Chemical i 



C.A.S. number 
Chemical formula 

Structural formula 



Prepared at the 55th JECFA (2000) and published in FNP Add 8 (2000), 
superseding tentative specifications prepared at the 5 1st JECFA (1998) and 
published in FNP 52 Add 6 (1998). A temporary ADl of 0-1 mg/kg bw was 
established at the 44th JECFA (1 995) and extended at the 5 1st JECFA (1 998). 



Curcumin, Turmeric yellow, Diferuloylmcthane, Kurkum, CI Natural Yellow 3, CI 
(1975) 75300; INS No. 100<i) 

The main colouring principles are curcumin (I,7-bis-(4-hydroxy-3-methoxy-phcnyl)- 
hepta-l,6-diene-3,5-dione and its desmethoxy- and bis-desmethoxy-derivatives in 
varying proportions. Curcumin is obtained by solvent extraction of turmeric i.e., the 
ground rhizomes of Curcuma domestica (Curcuma longa L). In order to obtain a 
concentrated curcumin powder, the extract is purified by crystallization; i 
amounts of oils and resins naturally occurring in turmeric may be present. 

Only the following solvents may be used in the extraction: accton- 
ethanol, isopropanol, hexane. 

Principal colouring components: 

I. 1 ,7-Bis-(4-hydroxy-3-methoxyphenyl>hepta- 1 ,6-diene-3,5-dione 

II. 1 -(4-Hydroxyphenyl)-7-(4-hydroxy-3-methoxyphenyl)-hepta- 
l,6-diene-3,5-dionc 

III. 1 ,7-Bis-<4-hydroxyphcnyl)-hepta- 1 ,6-dienc-3,5-dione 

458-37-7 

I. i H^oOfc 

II. C M H„0 5 

III. C I9 H 16 0« 




Formula weight 
Assay 

DESCRIPTION 
FUNCTIONAL USES 
CHARACTERISTICS 
IDENTIFICATION 
Solubility (FNP 5) 



I. R, = R, = -OCHj 

II. R| ■ -OCH 3 , R 2 = H 

III. R, = R : = H 

I. 368.39 

II. 338.39 

III. 308.39 

Not less than 90% total colouring matters 
Orange-yellow crystalline powder 
Colour 



Insoluble in water and in diethyl ether; soluble in ethanol and in glacial acetic acid 



Curcumin 1 2000) page I (2) 
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179- 182" 

A solution of the sample in ethanol is characterized by pure yellow colour and light 
green (luorescence; if this ethanol extract is added to concentrated sulfuric acid, a 
deep crimson colour is produced. 

Treat an aqueous or dilute ethanolic solution of the sample with hydrochloric acid 
until a slightly orange colour begins to appear. Divide mixture into 2 parts and add 
some boric acid powder or crystals to one portion. Marked reddening will be quickly 
apparent, best seen by comparison with portion to which the boric acid has not been 
added. The test may also be made by dipping pieces of filter paper in ethanolic 
solution of colouring matter, drying at 100°. and then moistening with a weak solution 
of boric acid to which a few drops of hydrochloric acid have been added. On dry ing, a 
cherry-red colour will develop. 

Chromatography Spot 5 ul of test solution (0.01 g of sample in I ml of 95% ethanol) on a TI.C 

(Microcrystalline cellulose. 0. 1 mm) plate. Develop the plate in a chamber containing 
a mixture of.Vmethyl- 1 -butanol ethanol water ammonia (4:4:2: 1 ) as solvent and 
allow the solvent front to ascend 10-15 cm. Examine under daylight and under 
UV-light and observe: 

- Three yellow spots with R r between 0.2 and 0.4 under daylight and UV-light 

- Spots with R, about 0.6 and 0.8 under UV-light 

All spots show distinct yellow fluorescence under UV-light. 

PURITY 

Residual solvents (FNP 5 ) Acetone: Not more than 30 mg kg 

Methanol: Not more than 50 mg kg 
Ethanol: Not more than 50 mg kg 
Isopropanol: Not more than 50 mg kg 
Hexanc: Not more than 25 mg kg 

I ead Not more than 2 mg kg 

Determine using an atomic absorption technique appropriate to the specified level. 
The selection of sample size and method of sample preparation may be based on the 
principles of the method described on FNP 5. "Instrumental methods". 

MF.THOD OF ASSAY Accurately weigh about 0.08 g of the sample. Transfer to a 200-ml volumetric flask 

with ethanol and swirl to dissolve. Make up to volume with ethanol and mix. Prepare 
a 100-times diluted solution with ethanol. 

Determine the absorbance ( A) at 425 nm in a I -cm cell. Calculate the total colouring 
matters content of the sample using the following equation. 

% Total Colouring matters: 

A x 20x1 000 
Wxl607 

where 

A absorbance of sample 
W weight of sample (g) 

The determination must be performed without delay, because the colour fades. 



Melting range (FNP 5) 
Colour reactions 



( un umm 1 21)00) , K , gi - 2 (2) 
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DIATOMACEOUS EARTH 



SYNONYMS 
DEFINITION 

C.A.S. number 

DESCRIPTION 

FUNCTIONAL USES 
CHARACTERISTICS 

IDENTIFICATION 
Solubility (FNP 5) 
Microscopy 
PH 

Volatilization 
PURITY 

Loss on drying (FNP 5) 
Loss on ignition (FNP 5) 
Hydrofluoric acid-insoluble 



Water-soluble substances 



Prepared at the 55th JECFA (2000) and published in FNP 52 Add 8 (2000). 
superseding tentative specifications prepared at the 2! si JECFA (1977) and 
published in NMRS 57 (1977) and in FNP 52 (1992), 

Diatomaceous silica. Diatomite 

Consists of the processed siliceous skeletons of diatoms; produced as a dried, natural 
powder, as a calcined powder or as a flux-calcined powder. 

Natural and calcined powder 6 1 790-53-2 
Flux-calcined 68855-54-9 

Dried, natural powder: off-white to light grey. 

Calcined powder: pink to light brown or light yellow to light orange. 

Flux-calcined powder: white to pink or light brown. 

Filtering aid 



Insoluble in water, in acids (except hydrofluoric), and in dilute alkalis 

When examined with lOOx to 200x microscope, typical diatom shapes are observed 

Boil 10 g of sample with 100 ml of water for 1 h and filter through a fine-porosity 
sintered-glass filter or a suitable filter paper. Dilute filtrate to 100 ml. Natural and 
calcined powders, pi I range: 5 to 10. Flux-calcined powders. pH range: 8 to 1 1 . 

Place 0.2 g of the sample in a platinum crucible, and add 5 ml of hydrofluoric acid. The 
sample is dissolved. When the solution is heated (Caution: Use draft oven), almost all of 
it volatilizes. 



Natural powder: Not more than 10% (105", 2 h) 

Calcined and flux-calcined powder: Not more than 3% (105°, 2 h) 

Natural powder: Not more than 7% on the dry basis 

Calcined and flux-calcined powder: Not more than 2% on die dry basis. 

Not more than 25% 

Weigh accurately about 0.2 g of the dried sample in a platinum crucible previously 
ignited, cooled, and weighed. Add 5 ml of hydrofluoric acid and 2 drops of sulfuric acid 
( 1 in 2), and evaporate gently to approximate dryness on a water bath. Heat at 550" for 
1 h. then raise the temperature gradually until it reaches 1000° to 1200°, and keep the 
temperature for 30 min. The residue does not exceed 50 mg. 

Not more than 0.5% 

To 10 g of the dried sample, add 100 ml of w ater, and boil for 2 h, supplementing water 
with occasional shaking. Cool, then filter with suction using a filter paper for 
quantitative analysis. Repeat the filtration using the same filter paper to obtain a clear 
solution. Wash the residue on filter paper with a small amount of water. Combine 
washings to filtrate, evaporate the solution to dryness and dry further the residue at 105" 
for 2 h. The weight of the residue is not more than 50 mg. 



Diatomaceous earth (2000) page If 2) 
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Hydrochloric acid-soluble 
substances 



Arsenic (I Nl> 5) 



lead 



Not more than 2.5% 

To 2.0 g of the dried sample, add 50 ml of dilute hydrochloric acid TS. and heat at 50" 
for 1 5 min with shaking. Cool and filter, wash filter residue with a small amount of 
dilute hydrochloric acid TS. Combine washings to filtrate, add 5 ml of dilute sulfuric 
acid TS, evaporate to dryness, and ignite at 450-550' to constant weight. The weight of 
the residue is not more than 50 mg. 

Not more than 10 mg/kg 

Transfer 2.5 g of the sample into a 250-ml beaker, add 50 ml of hydrochloric acid, 
cover w ith a watch glass, and heat at 70" for 1 5 min w ith shaking. Cool, and decant 
through a filter paper into a 100-ml volumetric flask. Wash the slurry w ith three 10-ml 
portions of hot water and the filler paper with 15 ml of hot water. Dilute to volume with 
water and mix. A 10-ml portion of this solution meets the requirements of the Limit 
Test (Method II). 

Not more than 10 mg kg 

Determine using an atomic absorption technique appropriate to the specified level. The 
selection of sample si/e and method of sample preparation may be based on the 
principles of the method described in FNP5. "Instrumental Methods". 
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DIETHYL ETHER 



SYNONYMS 
DEFINITION 

Chemical names 
C.A.S. number 
Chemical formula 
Structural formula 

Formula weight 
DESCRD7TION 

FUNCTIONAL USES 
CHARACTERISTICS 
IDENTIFICATION 
Solubility (FNP 5) 
Specific gravity (FNP 5) 
PURITY 

Distillation range (FNP 5) 
Non-volatile residue (FNP 5) 
Water (FNP 5) 
Acidity 



Aldehydes and ketones 



Prepared at the 55th JECFA (2000) and published in FNP 52 Add 8 (2000), 
superseding tentative specifications prepared at the 37th JECFA (1990) and 
published in FNP 52 (1992). No ADI was allocated at the 37th JECFA (1990). 

Warning: Determination to be made only after ensuring that the sample complies with 
the test for peroxides. It is dangerous to distil or evaporate Diethylether which docs not 
comply with the Test for peroxides (FNP 5). 

Ether, Ethyl ether 

Diethyl ether normally contains appropriate stabilizers such as pyrogallol or BHT. 
Manufacturers should indicate on the label the specific stabilizers) used and the 
amount added. Typical levels are in the range of 3-7 mg/1. 

Diethyl ether, diethyl oxide, 1 , l'-oxybisethane 

60-29-7 

QH l0 O 



74.12 

Colourless, clear, very mobile liquid, with a characteristic odour; very volatile and 
flammable. 

Extraction solvent 



Insoluble in water; miscible with ethanol 
0.714-0.716 

34 - 35" (see warning above) 

Not more than 2 mg/1 00 ml (see warning above) 

Not more than 0.2% (Karl Fischer Method) 

To 20 ml of 95% ethanol in a 50-ml stoppered measuring cylinder, add 0.5 ml of 
phenolphthalein TS and just sufficient 0.02 N sodium hydroxide to produce a pink 
colour which persists after gentle shaking for 30 sec. Add a further 0.3 ml of 0.02 N 
sodium hydroxide and 25 ml of the sample, stopper the cylinder, mix and shake gently 
tor 30 sec. The pink colour is not discharged. 

Place 2 ml of Nessler's TS in a stoppered tube of about 12-ml capacity and about 1 .5- 
cm diameter and fill the tube with the sample. Insert the stopper, shake vigorously for 
10 sec, and allow to stand in the dark for 5 min. If no colour or turbidity is produced at 
this stage, the sample is considered to have complied with the test. If colour or turbidity 
is produced, after ensuring that the sample complies with the test for peroxides distil a 
further quantity of the sample in a fractionating column and repeat the test on the 
distillate. No colour or turbidity is produced. 



Diethyl ether (20OO) pige I 12) 
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Peroxides Passes tcsl 

T he colour produced by iodine liberated by the action of organic peroxides on 
potassium iodide is compared with that of a standard iodine solution. Place 8 ml of 
freshly prepared 10 °o potassium iodide solution in a stoppered tube of 12-ml capacity 
and about 1 .5 cm diameter, t ill the tube to the brim with the sample, place the stopper 
in position so that no air bubble is enclosed, shake vigorously, and allow to stand in the 
dark for .10 min. The yellow colour produced, if any, is no darker than that of 0.5 ml of 
0.00 1 N iodine diluted w ith 8 ml of the potassium iodide solution. 

c.ul Not more than 2 mg kg. 

Determine using an atomic absorption technique appropriate to the specified level. 
The selection of sample size and method of sample preparation may be based on the 
principles of the method described in FNP 5. "Instrumental Methods."' 
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P-GLUCANASE FROM TR1CHODERMA HARZIANVM 

Prepared at the 55th J EC FA (2000) and published in FNP 52 Add 8 (2000), 
superseding specifications prepared at the 39th JECFA (1992) and published in FNP 
52 Add I (1992). An AD/ "Not specified" was established at the 39th JECFA (1992). 



SOURCES 



Produced by the controlled fermentation of non-pathogenic and non-toxicogenic strains 
of Trichoderma harzianum (classification by Rifai M.A., Mycological Papers, No. 1 16, 
pages 1-56, 1969) and isolated from the growth medium. 



ACTIVE PRINCIPLES 



1) Endo- 1 ,3-p-glucanase (synonym: laminarinase) 

2) Exo-U-f 



SYSTEMATIC NAMES 
AND NUMBERS 



1. 1 ,3-(l,3; l,4)-P-D-glucan 3(4) elucanohydrolase 
(EC 3.2.1.6; C.A.S. No. 62213-14-3) 

2. Glucan 1,3-p-glucosidase 

(EC 3.2. 1 .58; C.A.S. No. 9073-49-8) 



REACTIONS CATALYZED Hydrolyzcs p-1,3 or p-1,4 linkages in 1,3 (l,4)-p-D-glucans yielding glucose. 



SECONDARY ENZYME 
ACTIVITIES 



DESCRIPTION 



FUNCTIONAL USES 

GENERAL 
SPECIFICATIONS 

CHARACTERISTICS 

IDENTIFICATION 
p-Glucanasc activity (FNP 5) 



Hemicellulase 

Cellulase (l,4-[l,3;l,4J-P-D-Glucan 4-glucano-hydrolase); 
(EC 3.2.1.4; C.A.S. No. 9012-54-8) 
Pcctinase (Poly (1,4-a-D-galacturonide) glycanohydrolase); 
(EC 3.2.1.15; C.A.S. No. 9032-75-1) 

Typically off-white to tan amorphous powders or tan to dark-brown liquids. These 
products are concentrated and standardised with food-grade diluents or carriers such 
as maltodcxtrin, starch or glucose to obtain commercial preparations. Soluble in water 
and practically insoluble in ethanol and ether. 

Enzyme preparation 

Used in the preparation of fruit juices, wine, beer and vegetable oils 

Must conform to the General Specifications for Enzyme Preparations Used in Food 
Processing (FNP 52 as amended in FNP 52 Add 6 and FNP 52 Add 7). 



The sample shows P-glucanase activity 



[i-glucanase from Trichoderma harzumum (2000) page I (I) 
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GUAIAC RESIN 



SYNONYMS 
DEFINITION 



DESCRIPTION 



FUNCTIONAL USES 
CHARACTERISTICS 

IDENTIFICATION 
Solubility (FNP 5) 

Melting range (FNP 5) 
Colour reactions 



PURITY 
Total ash (FNP 5) 
Acid-insoluble ash (FNP 5) 
Ethanol-insoluble residue 



Rosin 



Lead 



Prepared at the 55th J EC FA (2000) and published in FNP 52 Add S (2000), 
superseding tentative specifications prepared at the 17th J EC FA (1973) and 
published in FNP 4 (1978) and in FNP 52 (1992). An AD1 of 0-2.5 mg/kg hw 
established at the 17thJECFA (1973) 



Guaiac gum, Gum guaiac, Gum 



INS No. 314 



The resin from the wood of Guajacum officinale L., or of Guajacum sanctum L., (Fam. 
Zygophyllaceae), consisting of approximately 70% alpha- and beta-guaiaconic acids, 
10% guaiaretic acid, and 15% guaiac fl-resin and small quantities of guaiac yellow, 
vanillin, etc. 

Irregular lumps enclosing fragments of vegetable tissues; or large, nearly homogeneous 
masses and occasionally more or less rounded or ovoid tears; externally, it is brownish 
black to dusky brown, acquiring a greenish colour on long exposure, the fractured 
surface having a glassy lustre, the thin pieces being transparent and varying in colour 
from brown to yellowish orange; the powder is moderate yellow brown, becoming 
olive brown on exposure to air. It has a mild balsamic odour. 

Antioxidant 



Insoluble in water; soluble in fats; dissolves readily but incompletely in ethanol, ether, 
and solutions of alkalis 

85 - 90° 

Add I drop of ferric chloride TS to 5 ml of an ethanolic solution of the sample ( 1 in 
100). A blue colour is produced which gradually changes to green, finally becoming 
greenish yellow. 

A mixture of 5 ml of an ethanolic solution of the sample (1 in 100) and 5 ml of water 
becomes blue upon shaking with 20 mg of lead peroxide. Filter the solution, and boil a 
portion of the filtrate. The colour disappears but may be restored by the addition of lead 
peroxide and shaking. Add a few drops of diluted hydrochloric acid TS to a second 
portion of the filtrate. The colour is immediately discharged. 



Not more than 5% 
Not more than 2% 
Not more than 1 5% 

Place 2 g of the sample, finely powdered and accurately weighed, in a dry, tared 
extraction thimble, and extract it with ethanol in a suitable continuous extraction 
apparatus for 3 h or until completely extracted. Dry the insoluble residue in a thimble 
for 4 h at 105° and weigh. The weight of the residue shall not exceed 300 mg. 

A 10% solution of the sample in petroleum ether is colourless and when shaken with an 
equal quantity of a fresh solution of cupric acetate 0.5% is not more green than a 
similar solution of cupric acetate in petroleum ether. 

Not more than 2 mg/kg. 

Determine using an atomic absorption technique appropriate to the specified level. 
The selection of sample size and method of sample preparation may be based on the 
principles of the method described in FNP 5, "Instrumental Methods." 



Guaiac resm (2000) /u[;e I (!) 
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SOURCES 

ACTIVE PRINCIPLES 

SYSTEMATIC NAMES 
AND NUMBERS 



SECONDARY ENZYME 
ACTIVITIES 



REACTIONS 
CATALYZED 

DESCRIPTION 

FUNCTIONAL USES 

GENERAL 
SPECIFICATIONS 

CHARACTERISTICS 

IDFNTIFICATION 
Cellulase activity 

Galactomannanasc 
activity 

Xylanasc activity 
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HEMICELLULASE FROM ASPERGILLUS .\1GER, VAR 

Prepared at the 55th JECFA (2000) ami published in ENP 52 Add 8 (20001. 
superseding tentative specifications prepared at the 3 1st JECFA (1 987) and published 
in FSP 38 (1988) and in FNP 52 (1992). An AD1 "\ot specified- was established at 
the 3 5s t JECFA (1989). 

Produced by the controlled fermentation of non-pathogenic and non-toxicogenic strains 
of Aspergillus niger and isolated from the growth medium. 

1 ) Endo- 1 .4-P-xylanase 

2) Xylan 1,4-P-xylosidase 

3) cx-L-Arabinofuranosidase 

4) Cellulase 

5) Galactomannanasc 

1 ) 1 ,4-P-D-Xylan xylanohydrolasc (EC 3.2. 1 .8; C.A.S. No. 9025-57-4) 

2) 1,4-p-D-Xyian xylohydrolase (EC 3.2.1.37; C.A.S. No. 9025-53-0) 

3) a-L-Arabinofuranoside arabino-furanohvdrolase (EC 3 2.1.55; 
C.A.S No. 9067-74-7) 

4) 1,4-[1,3; l,4|-P-D-Glucan 4-glucano-hydrolase (EC 3.2.1.4; 
C.A.S. No. 9012-54-8) 

5) l,4-P-D-galactan-4-mannano-hydroIase (C.A.S. No. 50812-17-4) 

1 ) Glucoamylase ( 1 ,4-a-D-Glucan glucohydrase; EC 3.2. 1 .3; 
C.A.S. No. 9032-08-0) 

2) Maltase (a-D-Glucosidase glucohydrolase; EC 3.2. 1 .20; 
C.A.S. No. 9001-42-7) 

3) Lactase (P-galactosida.se. P-D-Galactosidc ealactohvdrolasc. EC 3.2.1.23. C.A.S. 
No. 9031-1 1-2) 

4) Inverta.se (Saccharase, p-Fructofuranosidase. p-D-Fructofuranoside fructohydrolasc; 

EC 3.2.1.26) 

Hydrolyzcs the linkages between the various sugar groups of the polysaccharide 

chains. 

Typically off-white to tan amorphous powders or tan to dark-brown liquids. The 
unformulated product is usually diluted and standardised with food grade lactose, 
mai/e starch or maltodextrin powders to obtain commercial preparations. Soluble in 
water and practically insoluble in ethanol and ether 

Enzyme preparation 

Used in the manufacture of instant coffee and bread making process 

Musi conform to the General Specifications for Enzyme Preparations Used in Food 
Processing (FNP 52 as amended in FNP 52 Add 6 and FNP 52 Add 7). 



Ihe sample shows cellulase activity 
See description under TESTS 

Ihe sample shows galactomannanasc activity 
See description under TESTS 

Ihe sample shows xylanase activity 
See description under TESTS 



Hemiccllulase J'rom Aspergillus niger (2000) page 1 (6) 
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Cellulasc activity Principle 

The assay is based on the ability of the enzyme to hydroly/e carboxymethyl cellulose 
(CMC) to reducing sugars. The reaction products are determined photometrically at 
540 nm by measuring the resulting increase in reducing groups using 3,5- 
dinitrosalicylic acid. One cellulase unit is defined as the amount of enzyme that 
liberates reducing sugar at the rate of I umol/min under the conditions of the assay. 

Apparatus 

Spectrophotometer set at 540 nm 
Water-bath set at 40.0 + 0. 1 ° 

Reagents 

1 . CMC substrate solution ( I 0%): Accurately weigh 0.500 g of CMC (SIGMA 
C5678-7 or equivalent) and sprinkle on to warm 40 ml of water in a beaker. Place 
beaker on a hot-plate equipped with a magnetic stirrer, apply heat and stir vigorously. 
When the liquid has started to boil, cover the beaker with a w atch glass, turn off the hot 
plate and continue stirring until the solution is cool. Quantitatively transfer the solution 
into a 50 ml volumetric tlask, add 5 ml acetate buffer, adjust the pH to 5.0 and make- 
up to volume. 

2. 3.5-Dinitrosalicylic acid (DNS) solution: Accurately weigh 10 g of DNS into a 
2000-ml beaker. Add 16 g of sodium hydroxide pellets, 300 g of potassium sodium 

( • ^tartrate and 500 ml of water. Place the beaker on a heater, stirrer and warm gently, 
whilst stirring, to dissolve. Cool to ambient temperature and transfer the contents of 
the beaker into a 1000-ml volumetric flask. Rinse the beaker w ith water, add to 
volumetric flask and make up to volume with water. Store the solution at ambient 
temperature for up to 10 weeks. It is possible that DNS reagent get overheated during 
the preparation making the solution quite dark. The maximum absorbance at 540 nm 
for a blank (w ithout glucose standard) measured against water shall not be more than 
0.050 absorbance units. 

3. DNS-lactose solution: Dissolve lactose monohydrate with water to obtain 0.120 
g I solution. Mix 150 ml of DNS solution and 50 ml of Lactose solution. Use freshly 
prepared mixture. 

4. Samples preparation: Dissolve known quantity of sample in distilled water. Make 
serial dilutions to get a working solution in the absorbance ranee of 

0. 150 0.400 

5. Glucose standard solution: Accurately weigh 0.5g of anhy drous glucose and make 
up to volume in a 100 ml volumetric flask. Dilute the solution w ith water to get 5, 10 
and 15umoles,l of glucose, 

Procedure 

Measurement of enzyme activity 

Add 1 ml of substrate solution (pre- warmed to 40.0± 0.P for 5 min) to an equal 
volume of sample solution also pre-w armed to 40.0 ± 0. 1 \ Mix the resulting solution 
thoroughly and transfer to a water-bath maintained at 40.0 t 0.1 °. After 10 minutes 
(reaction step) remove the test lube from the water bath, and add 4 ml of DNS- 

1. actose solution and mix to stop the enzymatic reaction. Cover tubes and place in a 
boiling water bath for 15 min. and then cooled to room temperature with a cooling 
water bath. Remove insoluble substances by centrifugation ( 3000 rpm. 10 min). 
Determine the absorbance at 540 nm against water blank. Prepare a reaction blank in 
a similar manner but without a reaction step. Prepare a reagent blank omitting 
substrate and read absorbance against water. 

Standard curve: 

Prepare the glucose standard curve by adding 1 ml glucose standard solution ( 5. 10 
and 1 5 umolevl) instead of CMC substrate solution in the procedure described 
above. Draw the standard curve in a coordinate system using glucose concentration 
(uniol'l) as the abscissa and absorbance as the ordinate. The standard curve is a 
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straight line passing through the origin and linear regression can therefore be applied. 

Calculate the glucose concentration in the sample from the standard curve and 
calculate the enzyme activity as follows. 

Calculation: 

Calculate the sample enzyme activity (U,g) by reading the equivalent glucose 
concentration on the standard curve for the sample and the reaction blank and 
inserting them in the following formula: 



C ( , : Reading from the standard curve for sample enzyme, umol'l 

C R ii : Reading from the standard curve for reagent blank, umol/l 

D : Dilution factor of the sample 

W : Weight of sample taken, g 

10 : Incubation time, min 

V : Volume of sample solution taken. I ml 



This assay method is based on the enzymatic hydrolysis of galactomannan. The 
velocity of the decrease of (he viscosity of the substrate under the enzymatic action is 
measured in a capillary viscometer. One unit of galactomannanase activity (GMA) is 
defined as that quantity of enzyme that decreases to half the initial viscosity per 
minute of substrate under the conditions of the assay. 

Apparatus 

Capillary viscometer such as Cannon-l enske viscometer. Type "200. 
Two digital watches, calibrated in 110 sec. 
Water-bath set at 40.0 ±0.1 c 

Reagents and solutions 

1 . Substrate solution: Weigh 0.73 g dry base (loss on dry ing value: Ig. 105°. 3 hr) of 
substrate Locust Bean Gum (such as SIGMA G-0735) in 500 ml beaker. Add about 
400 ml of w ater and stir gently by a magnetic stirrer for 10 min and heat with boiling 
water for more than 3 min. Quantitatively transfer the solution to 500 ml volumetric 
flask and fill w ith water and then filter this solution before use. 

2. Acetate buffer pH 4.5: Add 30 g of glacial acetic acid in about 800 ml of water. 
Adjust pll 4.5 i 0.02 with IN sodium hydroxide by pH meter. Quantitatively transfer 
the solution to 1000 ml volumetric flask, dilute to volume w ith water, and mix 

3. Sample solution: Dissolve in water to obtain about 0.015-0.040 U ml enzyme 
activities that allows the end point of the reactions to be between 4 to 5min. 

4. Lnzyme standard solutions: Dilute with water Galactomannanase standard 
( 50.000 U g. such as Shin Nihon Chemical Co.. Ltd) to contain 0.03 U ml. 

Procedure 

Allow the temperature of the viscometer to reach equilibrium with the bath 
thermostatically controlled at 40.0 ±0.1 ° at least 5 minutes. Place in the bath test 
tubes containing 10 ml of the substrate solution and I ml of buffer, mix and allow it 
to reach equilibrium with the temperature (- 5 min). At zero time measured on watch 
no. 1. add 1 ml of the sample or the enzyme standard solution to the test tube, mix 
and pour the quantity needed for the measurements into the bulb of the v iscometer. 
Wait at least two minutes and then suck the reactive mixture into the upper 
measuring bulb and allow it to flow out; as soon as the meniscus of the liquid 
becomes tangent to the upper mark, start stop-watch No. 2 and simultaneously record 
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watch No. I (time l,); as soon as the meniscus becomes tangent to the lower mark, 
stop-watch No. 2 (efflux time U). 

Calculate the reaction time (R) as follows: 

[lie enzyme reaction lime, which the efflux of the reaction mixture has been 
measured, is defined as a half point from the beginning time to the end time of the 
efflux measurement. 

R= ti + — 

Repeat at different reaction times (such as 4, 6, 8 minutes) and calculate the reaction 
time in the same way described above. 

Efflux time of the substrate blank solution 

Mix 10 ml of substrate solution. I ml of buffer and I ml of water into a test tube and 
equilibrate at 40.0 i 0. 1 T for about 5 min. Measure the efflux time of the substrate 
blank solution in the same wa> described above. Repeat 3 times each measurement of 
the efflux time, and average them (t:sb)- 

lifflux time of the water blank 

I'ipet 12 ml of water in to a test tube and equilibrate at 40.0 - 0 l"C for about 5 min. 
Measure the efflux time of water in the same way described above. Repeat 3 times 
each measurement of the efflux time, and average them (t; vv ). 

Calculation 

Calculate the efflux time when the substrate blank viscosity is reduced to half of the 
initial viscosity value (t \») as follows: 

2 

Plot the efflux time (bl as the ordinate against the reaction time (R) as the abscissa 
and draw the curve. For the sample and for the standard read the end point of the 
reaction time (R> corresponding to 12 efflux time of the substrate blank (t i :) from 
the curve. 

Galactomannanase activ ity units of the unknown sample are calculated in relation 
« i tM a known standard. 

Rs "C s 

Galaclomannanase, L7g=St x 

R\ •( \ 

St: galactomannanase activity of the enzyme standard (50000 11 g) 
Rs: the reaction time of the enzyme standard solution at the t I '2 (sec) 
Cs: concentration of the enzyme standard solution (g ml) 
Rx: the reaction time of sample solution at the t 1 '2 (sec) 
Cx: concentration of sample solution (gml) 

Xylanase activity Principle 

This assay is based on the enzymatic hydrolysis ol sodium arabinoxylan. The 
resulting reducing sugar is allowed to react with 3.5-dinitrosalicylic acid and is 
determined photometrically at 540 nm. One xvlanase unit is defined as that quantity 
of enzyme that liberates reducing sugar at a rate of I umol ..min under the conditions 
ot the assay . 

Apparatus 

Spectrophotometer set at 540 nm. 
Water bath set at 40.0 ±0.1 r ' 
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Reagents and solutions 

1. Xylan substrate solution (1.0%): Accurately weigh 1.0 g xylan (dry base, from oat 
spelts: such as SIGMA X-0627). transfer to a beaker with 60 nil of 0.2 M acetate 
buffer (pi I 4.5). Stir for 30 min and incubate at 60 ° for I hr with gradually stirring 
and check pi I (4.50 i 0.05). Transfer the solution into a 100 nil volumetric flask and 
make up to volume with water. 

2. 3.5-Dinilrosalicylic acid (DNS) solution: Accurately weigh 10 g of DNS into a 
2000-ml beaker. Add 16 g of sodium hydroxide pellets. 300 g of potassium sodium 
( • (-tartrate and 500 ml of water. Place the beaker on a heater stirrer and warm gently, 
whilst stirring, to dissolve. Cool to ambient temperature and transfer the contents of 
the beaker into a l()00-ml volumetric tlask. Rinse the beaker w ith water, add rinsings 
to the volumetric tlask and make up to volume with water. Store the solution at 
ambient temperature for up to 10 weeks. It is possible that DNS reagent get 
overheated during the preparation making the solution quite dark. The maximum 
absorbance at 540 nm for a blank (without xylose standard) measured against water 
shall not be more than 0.050 absorbance units. 

3. DNS-lactose solution: Dissolve lactose monohydrate with water to obtain 0.120 
g 1 solution. Mix 150 ml of DNS solution and 50 ml of Lactose solution. Use freshly 
prepared mixture. 

4. Samples preparation: Dissolve known quantity of sample in distilled water. Make 
serial dilutions to get a working solution in the absorbance range of 0.150 0.400 

5. Xylose standard dilutions: Accurately weigh 0.5g of anhydrous xylose with 
distilled water and make up to 100 ml in a volumetric tlask. Dilute w ith water to get 
working standard solutions containing 250. 500 and 750 umoles I of xylose. 

Procedure 

Measurement of enzyme activity 

Add 0.1 ml of sample solution to 1° ml of substrate solution pre-w armed to 40.0 ± 
0 1° for 5 min. Mix the resulting solution thoroughly and transfer to a water-bath 
maintained at 40 ± After 10 minutes (reaction step) remove the test tube from 
the water bath, and add 4 ml of DNS-l.actose solution and mix to stop the enzymatic 
reaction. Cover tubes and place in a boiling water bath for 15 min. and then cooled to 
room temperature with a cooling water bath. Remove insoluble substances by a 
centrifuge (3000 rpm. 10 min). Determine the absorbance at 540 nm against water 
blank. Prepare a reagent blank in a similar manner but without a reaction step. 

Standard curve: 

Prepare the xylose standard curve by adding 0 1 ml xylose standard solution (250. 
500 and 750 umolesT) instead off xy lan substrate solution in the procedure described 
above. Draw the standard curve in a coordinate system using glucose concentration 
(umol I) as the abscissa and absorbance as the ordinate The standard curve is a 
straight line passing through the origin and linear regression can therefore be applied. 

Calculate the xylose concentration in the sample from the standard curve and 
calculate the enzyme activ in as follows. 

Calculation: 

Calculate the sample enzy me activity by reading the equivalent xylose 
concentration on the standard curve for the sample and the reaction blank and 
inserting them in the following formula: 

(C\ — Cru) X D 
WxlOx V 
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\\ here 

C, : Reading from the standard curve for sample enzyme, umol'l 

C KH : Reading from the standard curve for reagent blank, umol 1 

D : Dilution factor of the sample 

W : Weight of sample taken, g 

10 : Incubation time, min 

V : Volume of sample taken, 0. 1 ml 
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MICROCRYSTALLINE CELLULOSE 



SYNONYMS 
DEFINITION 

Chemical names 
C.A.S. number 
Chemical formula 
Assay 

DESCRIPTION 
FUNCTIONAL USES 
CHARACTERISTICS 

IDENTIFICATION 
Solubility (FNP 5) 

Infrared absorption 

Suspensoid 

PURITY 

Loss on drying (FNP 5) 
P H (FNP 5) 

Sulfated ash (FNP 5) 

Water soluble 
Substances 

Starch 



Prepared at the 55th JECFA (2000) and published in FNP52 Add fi (2000), 
superseding specifications prepared at the 51st JECFA (1998) and published in FNP 
52 Add 6 (1998). An AD1 "Hot spec ified" was established at the 49th JECFA (1 998). 

Cellulose gel; INS No. 460 



Purified, partially depolymerized cellulose prepared by treating alpha-cellulose, 
obtained as a pulp from fibrous plant material, with mineral acids. The degree of 
polymerization is typically less than 400. Not more than 10% of the particles have a 
diameter below 5 urn. 

Cellulose 



9004-34-6 



(C 6 H l0 O 5 ) B 

Not less than 97% of carbohydrate calculated as cellulose on the dry basis. 
Fine, white or almost white, odourless, free flowing crystalline powder. 
Emulsifier, stabilizer, anticaking agent, dispersing agent 



Insoluble in water, ethanol, ether and dilute mineral acids. Slightly soluble in sodium 
hydroxide solution 

The infrared absorption spectrum of a potassium bromide dispersion of the sample 
corresponds to the infrared spectrum below. 

Mix 30 g of the sample with 270 ml of water in a high-speed (18.000 rpm) blender 
for 5 min. Transfer 100 ml of the mixture to a 100-ml graduated cylinder, and allow 
to stand for 3 h. A white, opaque, bubble-free dispersion that forms a supernatant, is 
obtained. 



Not more than 7.0% (105 °, 3 h) 
5.0 - 7.5 

Shake 5 g of the sample with 40 ml of water for 20 min and centrifuge. Determine 
the pH of the supernatant. 

Not more than 0.05% 

Test 10 g of the sample (Method I) 

Not more than 0.24%. 

Shake 5 g of the sample with approximately 80 ml of water for 10 min, filter through 
Whatman No. 42 or equivalent filter paper into a tared beaker, wash residue with 20 ml 
of water and evaporate to dryness on a steam bath. Dry at 105" for 1 h.. cool, weigh and 
calculate as percentage. 
Not detectable 

To 20 ml of the dispersion obtained in the identification test for starch, add a few 
drops of iodine TS, and mix. No purplish to blue or blue colour should be obtained. 



Microcrystalline cellulose (2000) I (2) 
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Not more th.in 2 mg/kg 
Determine using an atomic absorption technique appropriate to the specified level. The 
selection of sample size and method of sample preparation may be based on the 
principles of the method described in FNP 5, "Instrumental Methods". 

METHOD OF ASSAY Transfer about 125 mg of the sample, accurately weighed, to a 300 ml Erlenmeyer 

flask, using about 25 ml of water. Add 50.0 ml of 0.5N potassium dichromate and 
mix. Carefully add 100 ml of sulfuric acid and heat to boiling. Remove from heat, 
allow to stand at room temperature for 15 min and cool in a water bath. Transfer the 
contents into a 250 ml volumetric flask, rinse flask with distilled water, add rinsings 
to the volumetric flask and dilute with water almost to volume. Allow the volumetric 
flask to reach room temperature (25°), then make up to volume with water and mix. 
Titrate a 50.0 ml aliquot with 0. IN ferrous ammonium sulfate using 2 or 3 drops of 
ortho-phenanthroline TS as the indicator and record the volume required as S in ml. 
Perform a blank determination and record the volume of 0. IN ferrous ammonium 
sulfate required as B in ml. Calculate the percentage of cellulose in the sample by the 
formula: 

(B-S)x— % 
W 

Where: W is the weight of sample taken, in mg, corrected for loss on drying. 



Infrared Spectrum 




Uicrocrystalliiv cellulose (2000) 2 (2) 
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MICROCRYSTALLINE WAX 

Prepared at the 55th JECFA (2000) and published in FNP 52 Add H (2000), 
superseding specifications prepared at the 49th JECFA (1997) and published in FNP 
52 Add 5 (199?)' A group ADI of 0-20 mg/kg bw was established at the 44th JECFA 
(1995). 

Petroleum wax; INS No. 905(c) 

Microcrystalline Wax is a refined mixture of solid, saturated hydrocarbons, mainly 
branched paraffin, obtained from petroleum 

Colourless or white, somewhat translucent, tasteless and odourless wax 
Chewing gum base, protective coating, defoaming agent, surface Finishing agent 



Insoluble in water, very slightly soluble in ethanol, sparingly soluble in diethyl ether and 
hexane 

nr, 100 : 1.434 - 1.448 

The infrared absorbance spectrum of the sample melted and prepared on a caesium or 
potassium bromide plate corresponds to the spectrum in the Appendix 



Not less than 1 1 mm 2 /sec 
See description under TESTS 

Not more than 5% of molecules with carbon number less than 25 
Sec description under TESTS 

Not less than 500 

See description under TESTS 

Not more than 0. 1 % 

See description under TESTS 

Passes test 

See description under TESTS 

Not more than 0.4% 

See description under TESTS 

Not more than 3 mg/kg 

Determine using an atomic absorption technique appropriate to the specified level. The 
selection of sample size and method of sample preparation may be based on the 
principles of the method described on FNP 5, "Instrumental methods". 

The sample shall meet the following ultraviolet absorbance limits when subjected to the 
analytical procedure described under the TESTS. 



max. absorbance per cm path length 



280 - 289 
290 - 299 
300 - 359 
360 - 400 



0.15 
0.12 
0.08 
0.02 
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TESTS 

IM'KIIV II SIS 

Viscosity'. 100° (ASTM D 445 Adopted with permission from the Annual Rook ol'ASTM Standards 

copyright American Society lor Testing and Materials. 100 Harbor Drive. West 
Conshohockcn. PA 19428. Copies of the complete ASTM standard may be purchased 
direct from ASTM. phone 610-832-9585. fax: 610-832-9555, e-mail: ■■ci v ice g asim.oru . 
website: hup: Hww.iiMm.nr.i | 

Use a v iscometer of the glass capillary type, calibrated and capable of measuring 
kinematic viscosity w ith a repeatability exceeding 0.35% only in one case in twenty. 
Immerse the viscometer in a liquid bath at the temperature required for the test ±0.1° 
ensuring that at no time of the measurement w ill any portion of the sample in the 
v iscometer be less than 20 mm below the surface of the bath. Charge the v iscometer 
w ith sample in a manner directed by the design of the instrument. Allow the sample to 
remain in the bath for about 30 min. Where the design of the viscometer requires it, 
ad just the volume of sample to the mark. Use pressure to ad just the head level of the 
sample to a position in the capillary arm of the instrument about 5 mm ahead of the 
first mark. With the sample flow ing freely, measure, in seconds (+0.2 sec), the time 
required for the meniscus to pass from the first to the second timing mark. If the time 
is less than 200 s. select a viscometer with a capillary of smaller diameter and repeat 
the operation. Make a second measurement of the flow time. If two measurements 
agree within 0.2%. use the average for calculating the kinematic viscosity . If the 
measurements do not agree, repeat the determination after thorough cleaning and 
drying the v iscometer. 

Viscosity. 100°(mnr/sec) Cxi 

where 

C calibration constant of the viscometer (mm s) 
t flow time (s) 

Carbon number at 5% (ASTM D 5442 See TFST for Viscosity. 100' for Copyright permission) 

distillation point 

'•Carbon number" is number of carbon atoms in a molecule. Determine the carbon 
number distribution of the sample by gas chromatography. Below is show n some 
ty pical working conditions for determination of up to carbon number 45. 



Column length (m) 


25 


30 


15 


inside diameter (mm) 


0.32 


0.53 


o :5 


stationary phase 


DB-1 


R 1 XI 


DB-5 




methyl silicone 


methyl silicone 


5% phenyl 








methyl silicone 


film thickness (pm) 


0.25 


0.25 


0.25 


Carrier gas 


helium 


helium 


helium 


flow (ml min) 


1.56 


5.0 


2.3 


Linear velocity (cm sec) 


33 


35 


60 


Temperature program 








initial temperature 


80"' 


80 = 


80° 


rate (° min) 


10 


8 


5 


final temperature 


<so 


340= 


350 c 


Injection technique 


cool on-column 


cool on-column 


cool on-column 


Detector 


! ID 


1 ID 


FID 


temperature 


;.x > 


-.sir 


375° 


Sample size (pi) 


1.0 


1.0 


1.0 



NOTF: By optimizing the length of separation column and or column temperature, 
waxes with carbon number higher than 45 can also be included. 
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Standards for calibration and identification: 

Standard samples of normal paraffins covering the carbon number range of the sample of 
purity greater than 95%. 

Linearity standard: 

Prepare a weighed mixture of n-paraffins covering the range between (?,„ to Q,? and 
dissolve the mixture in cyclohcxanc. Use approximately equal amounts of each of the 
paraffins weighed w ith 1% accuracy. Solutions of 0.0 1 % (w/w) may be used. It is not 
necessary to include every n-paraffin in this mixture so long as it contains Ci<„ C44, (C |y , 
if determination of higher carbon numbers is relevant) and at least one of every fourth n- 
paraffin. This standard must be capped tightly to prevent solvent loss. 

Internal standard solution: 

Prepare a stock solution containing 0.5% (w/w) n-Cif, in n-hexane. (minimum purity of 
98%) by accurately weighing approximately 0.4 g n-C,<, into a 100 ml volumetric flask. 
Add 100 ml of cyclohexane and reweigh. Record the mass of n-C| t , (W, STD ) to w ithin 
0.001 g and the mass of the stock solution (Ws) to within 0.1 g. Prepare a dilute-solution 
of internal standard by diluting one part of stock solution w ith 99 parts of cyclohexane. 
Calculate the concentration of internal standard using the follow ing equation: 

w ISTr , 100 

C INST = X %(W, W ) 

,NST Ws 100 
Where: 

C^ s[ concentration of n-C„, in the internal standard dilute solution in % (w/w) 
\V Mn = weight of n-C|„ used for the stock solution in g. 
Ws = Weight of the stock solution in g 

Check of solvent blank: 

Inject I ul of the solvent. No peaks must be detected within the retention time range over 
which the wax elutes. 

Column resolution: 

Inject 1 ul of a solution of 0.05 % each of n-C : „ and n-C\ 4 in cyclohexane. The column 
resolution R not be less than 30 as calculated by the following equation: 



1.699 (W1 + W2) 
Where 

d the distance in mm between the peak maxima of n-C :n and n-Cr, 
Wl the peak w ith in mm of half height of n-C :o 
W2 the peak w ith in mm of half height of n-C : , 

linearity: 

Analyze the linearity standard. The calculated mass response factors relative to 
hexadecane must be between 0.90 and 1.10. 

Retention time repeatability : 

Analyze the linearity standard in duplicate. The retention times for duplicate analysis 
must not differ more than 0. 10 min between duplicate runs. 

Calibration for n-parafiin identification: 

Determine the retention time of each n-paraffin in the range from C„, to C u (or C tJ , if 
determination of higher carbon numbers is relevant) by injecting small amounts of each 
paraffin either separately or in known mixtures. 

Sampling: 

Heat the sample to 10° above the temperature at which the wax is completely molten. 
Mix well by stirring.. Using a clean eyedropper. transfer a few drops to the surface of a 

Mwrocryslalline wax (201)01 page 3 (III 



Copyrighted material 



'(I 



clean sheet of aluminium toil, allow to solidity and break into pieces. Aluminium foil 
usually contains a thin film of oil from processing. This oil must be removed by rinsing 
the foil with solvents such as hexane or mineral spirits, prior to use. 

Procedure: 

Accurately w eigh about 0.0100 g of the sample (W^,,^. ) obtained as described under 
sampling into a glass vial of approximately 15 ml capacity. Add approximately 12 ml of 
dilute internal standard solution, cap the v ial and determine the exact w eight of the added 
dilute internal standard solution (W| NSI1) ). Agitate the vial until the wax is completely 
dissolved using gentle heating if necessary. 

Inject 0.5 to 1 .0 ul of the sample solution. Record the chromatogram and store the 
detector signal. The peak from the internal standard must be completely resolved from 
the wax sample area. Rased on the retention time as obtained under Calibration for n- 
paraffin identification, identify the normal paraffin peaks. Using a vertical drop to a 
horizontal baseline construction (see Figure 1 ). integrate the detector signal. Sum the 
area of all the peaks of each carbon number. By convention, the peaks assigned the 
carbon number n are those that elute between the valley immediately following the 
normal paraffin peak (C,,., ) and the corresponding valley follow ing the next normal 
paraffin peak (C„). 




*.*4 i L 



U.7* 



Figure I . Carbon number summation (vertical drop to horizontal baseline) 



Calculation: 

I or each carbon number, calculate the content in % (w w ) by using the following 
equation: 

'MS ID VV ,jjii|.k- 

Where 

C, content in % ( w. w ) of hy drocarbons w ith carbon number i 

A, area sun of hydrocarbons w ith carbon number 1 

A|«;ti> = lhc area of n-C l( , internal standard peak 

RRI-i - the response factor relative to n-C 

W',s,s 1 1) = the weight of dilute internal standard solution 

W'sample the w eight of w ax sample 

Cimh ^ the concentration of n-C„, in the dilute internal standardsolution 



The combined contents of components w ith carbon number less than 25 is not more than 
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Average molecular weight Using the carbon number distribution obtained in the test for "Carbon number at 5% 

distillation point" calculate the average molecular weight by the following formula: 

Average molecular weight 
i i 

Xc,(14i + 2) 

>_J2 

100 

where 

; the carbon number 

C, the content in % of components having a carbon number of / 

Residue on ignition Accurately w eigh about 2 g of the sample in a tared porcelain or platinum dish and heat 

over a flame. The sample volatilizes without emitting an acrid odour. Ignite to not 
exceeding a very dull redness until free from carbon Cool in a desiccator and weigh. 

Colour Melt about 10 g of the sample on a steam bath, and pour 5 ml of the liquid into a clear- 

glass. 16x1 50-mm bacteriological test tube: the w arm, melted liquid is not darker than a 
solution made by mixing 3.8 ml of ferric chloride TS(INP 5) and 1 .2 ml of cobaltous 
chloride TS (I NP 5) in a similar tube, the comparison of the two being made in retlected 
light against a white background, the tubes being held directly against the background at 
such an angle that there is no fluorescence. 

Sulfur (ASTM D 2622 See 1 1ST for Viscosity, 100° for Copyright permission) 

Determine by X-ray spectrometry using the following conditions: 

Apparatus: 

- X-ray spectrograph, equipped for soft ray detection in the 537 A range 

- Optical path of helium 

- Pulse height analyzer or other means of energy discrimination 

- Detector designed for detection of long wavelength X-rays 

- Analyzing crystal suitable for the dispersion of sulfur Ka X-rays within the angular 
range of the spectrometer employed. Pentaerythritol and germanium are the most 
popular although less reflective materials such as LDDT. A DP and quartz may be 

used. 

X-ray tube of exiting sulfur Ka radiation. 

- X-ray tube with tungsten, platinum or chromium target 

Sensitivity standards: 

Liquid petroleum materials containing sulfur in concentrations approximately in the 
middle of the calibration graph used for the test. 

Calibration standards 

Prepare calibration standards by careful weight dilution of di-n-buty I sulfide (high purity 
standard with a certified analysis, manufactured especially as a calibration material for 
this method, available from Philips Petroleum Co.. Bartlesville. OK, USA) with white oil 
(containing less than 5 mgtg). Hxact standards of approximately 0.100, 0.250, 0.500 and 
1.0 % (w 'w ) should be prepared. 

Calibration curve- 
Measure the net emitted sulfur radiation from each of the calibration standards. Plot the 
intensity, in terms of net counts per sec. against sulfur concentration. 

To maintain the validity of the calibration curve w ith slight changes in the instruments 
sensitiv ity, measure the sensitivity standard at frequent intervals during the course of the 
day s run. Establish the counting rate of this standard by measuring its intensity at 
frequent intervals during the preparation of the calibration curve. Calculate the correction 
factor for changes in daily instrument sensitivity by using the following equation: 
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A 
B 



Where 

A = the counting rate of the sensitivity standard determined at the time of calibration 
B = the counting rate of the sensitivity standard determined at the time of analysis 

Procedure: 

Place the sample in an appropriate cell. Although sulfur radiation will penetrate through 
only a small distance in the sample, scatter from the sample cup and the sample may 
van, to such an extend that a speciile amount or a minimum amount of the sample must 
be used. 

Place the sample in the X-ray beam and allow the X-ray optical atmosphere to come to 
equilibrium. Determine the intensity of the sulfur Ka radiation at 5.373 A by making 
counting rate measurements at the precise angular settings for this wavelength. Measure 
background count-rate at 5. 1 90 A. 

Calculation: 

Calculate the content of sulfur in the sample using the follow ing equation: 



xF 



C„xl- 



J 



R ^ the corrected net counting rate 
C K total counts collected at 5.373 A for the sample 
S, the time in sec required to collect C K counts 

C M ^ total counts collected at 5. 1 90 A for background 
S : the time in sec required to collect C„ counts 

F' -= count-rate at 5.373 A count-rate at 5. 1 90 A for a sample not containing sulfur 

F = the correction factor for changes in daily instrument sensitivity 

Using the corrected net counting rate, read the sulfur concentration from the calibration 
curve. 

Polycyclic aromatic General Instructions 

hydrocarbons Because of the sensitivity of the lest, the possibility of errors arising from 

contamination is great. It is of the greatest importance that all glassware be scrupulously 
cleaned to remove all organic matter such as oil. grease, detergent residues, etc. 
F.xamine all glassw are, including stoppers and stopcocks, under ultraviolet light to detect 
any residual fluorescent contamination. As a precautionary measure it is a recommended 
practice to rinse all glassware with purified isooctane immediately before use. No grease 
is to be used on stopcocks or joints. Great care to avoid contamination of wax samples 
in handling and to assure absence of any extraneous material arising from inadequate 
packaging is essential. Because some of the polynuclcar hydrocarbons sought in this test 
are very susceptible to photo-oxidation, the entire procedure is to be carried out under 
subdued light. 

Apparatus 

- Separatory funnels: 250-ml. 500-ml. 1.000-ml, and preferably 2000-ml capacity, 
equipped with tetrafluoroethylene polymer stopcocks. 

- Reservoir: 500 ml capacity, equipped with a 24 40 standard taper male fitting at the 
bottom and a suitable balljoint at the top for connecting to the nitrogen supply . The 
male fitting should be equipped w ith glass hooks. 

- Chromatographic tube: 180 mm in length, inside diameter to be 15.7 mm ± 0.1 mm. 
equipped with a coarse, fritted-glass disc, a tetrafluoroethylene poly mer stopcock, and 
a female 24'40 standard tapered fitting at the opposite end. (Overall length of the 
column with the female joint is 235 mm). The female 24 40 standard tapered fitting at 
the opposite end. 

- Disc: Tetrafluoroethylene polymer 2-inch diameter disc approximately 3 16-inch thick 
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with n hole bored in the center to closely fit the stem of the chromatographic tube. 

- Heating jacket: Conical, tor 500-ml separator), funnel. (Used with variable transformer 
heat control). 

- Suction flask: 250-ml or 500-ml filter llask. 

- Condenser: 24 '40 joints, lilted with a dry ing tube, length optional. 

- Evaporation flask (optional): 250-ml or 500-ml capacity all-glass flask equipped with 
standard taper stopper having inlet and outlet tubes permitting passage of nitrogen 
across the surface of the liquid to be evaporated. 

- Vacuum distillation assembly: All glass (for purification of dimethyl sulfoxide); 2 litre 
distillation flask with heating mantle: Vigrcaux vacuum-jacketed condenser (or 
equivalent) about 45 cm in length and distilling head with separable cold finger 
condenser. Use of tetrafluoroethylene polymer sleeves on the glass joints will prevent 
freezing. Do not use grease on stopcocks or joints. 

- Spectrophoiometric cells: Fused quartz cells, optical path length in the range of 5.000 i 
0.005 cm: also lor checking spectrophotometer performance only, optical path length 
in the range 1. 000 i ().(H)5 cm. With distilled water in the cells, determine any 
absorbance differences. 

- Spectrophotometer: Spectral range 250-400 nm with spectral slit w idth of 2 nm or less, 
under instrument operating conditions for these absorbance measurements, the 
spectrophotometer shall also meet the following performance requirements: 

Absorbance repeatability: - 0.0 1 at 0.4 absorbance 
Absorbance accuracy : - <).(.)5 at 0.4 absorbance 
Wavelength repeatability: -0.2 nm 
Wavelength accuracy: ; 1 .0 nm 

- Nitrogen cylinder: Water-pumped or equivalent purity nitrogen in cylinder equipped 
with regulator and valve to control flow at 5 p.s.i.g. 

Reagents and materials 

- Organic solvents: All solvents used throughout the procedure shall meet the 
specifications and tests described in this specification. The isooctane. benzene, 
acetone, and methyl alcohol designated in the list following this paragraph shall pass 
the following test: 

fo the specified quantity of solvent in a 250-ml I rlenmeyer flask, add 1 ml of purified 
n-hexadecane and evaporate on the steam hath under a stream of nitrogen (a loose 
aluminium foil jacket around the flask will speed evaporation). Discontinue 
evaporation when not over I ml of residue remains. (To the residue from benzene add 
a 10 ml portion of purified isooctane. reevaporate. and repeat once to insure complete 
removal ol benzene). 

Alternatively, the evaporation time can be reduced bv using the optional evaporation 
llask. In this case the solvent and n-hexadecane are placed in the tlask on the steam 
bath, the tube assemblv is inserted, and a stream of nitrogen is fed through the inlet 
tube while the outlet tube is connected to a solvent trap and vacuum line in such a way 
as to prev ent any flow-back of condensate into the flask. 

Dissolve the I ml of hexadecane residue in isooctane and make to 25 ml volume. 
Determine the absorbance in the 5 cm path length cells compared to isooactane as 
reference. The absorbance of the solution of the solvent residue (except for methyl 
alcohol) shall not exceed 0.01 per cm path length between 280 and 400 nm. For 
methv I alcohol this absorbance value shall be 0.00. 

- Isooctane (2.2,4-trimethylpentane): Use ISO ml for the test described in the preceding 
paragraph. Purify, if necessary , by passage through a column of activated silica gel 
(Cirade 12. Dav ison Chemical Company, Baltimore. Man kind, or equivalent) about ')0 
cm in length and 5 cm to 8 cm in diameter. 

- Benzene, reagent grade: Use 150 ml for the test. Purify, if necessary , bv distillation or 
otherwise. 

- Acetone, reagent grade: Use 200 ml tor the test. Purity, if necessary, by distillation. 
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Fluting mixtures: 

1. 10% benzene in isooctanc: Pipet 50 ml of benzene into a 500-ml glass-stoppered 
volumetric flask and adjust to volume with isooctanc, with mixing. 

2. 20% benzene in isooctanc: Pipet 50 ml of benzene into a 250-ml glass-stoppered 
volumetric flask, and adjust to volume with isooctanc. with mixing. 

3. Acetone-benzene-water mixture: Add 20 ml of water to 380 ml of acetone and 200 
ml of benzene, and mix. 

n-Hexadecane, 99% olcfin-frcc: Dilute 1.0 ml of n-hexadecane to 25 ml with isooctane 
and determine the absorbancc in a 5-cm cell compared to isooctanc as reference point 
between 280-400 nm. Ilie absorbancc per centimeter path length shall not exceed 0.00 
in this range. Purify, if necessary, by percolation through activated silica gel or by- 
distillation. 

Methy l alcohol, reagent grade: Use 10.0 ml of methyl alcohol. Purify, if necessary, by 
distillation. 

Dimethyl sulfoxide: Pure grade, clear, water-white, m.p. 18° minimum. Dilute 120 ml 
of dimethyl sulfoxide with 240 ml of distilled water in a 500-ml separatory funnel, mix 
and allow to cool for 5-10 min. Add 40 ml of isooctanc to the solution and extract by 
shaking the funnel vigourously for 2 min. Draw off the lower aqueous layer into a 
second 500 ml separatory funnel and repeat the extraction with 40 ml of isooctane. 
Draw off and discard the aqueous layer. Wash each of the 40 ml extractives three 
times with 50 ml portions of distilled water. Shaking time for each wash is I min. 
Discard the aqueous layers. Filler the first extractive through anhydrous sodium sulfate 
prewashed with isooctane (see Sodium sulfate under "Reagents and Materials" for 
preparation of filter), into a 250-ml Frlenmeyer flask, or optionally into the evaporating 
flask. Wash the first separatory funnel with the second 40 ml isooctane extractive, and 
pass through the sodium sulfate into the flask. Then wash the second and first 
separatory funnels successively with a 10 ml portion of isooctane, and pass the solvent 
through the sodium sulfate into the flask. Add I ml of n-hexadecane and evaporate the 
isooctanc on the steam bath under nitrogen. Discontinue evaporation when not over I 
ml of residue remains. To the residue, add a 10 ml portion of isooctane and 
rcevaporate to I ml of hexadecane. Again, add 10 ml of isooctane to the residue and 
evaporate to I ml of hexadecane to insure complete removal of all volatile materials. 
Dissolve the I ml of hexadecane in isooctane and make to 25 ml volume. Determine 
the absorbance in 5 cm path length cells compared to isooctane as reference. Ilie 
absorbance of the solution should not exceed 0.02 per cm path length in the 280-400 
nm range. (Note - Difficulty in meeting this absorbance specification may be due to 
organic impurities in the distilled water. Repetition of the test omitting the dimethy l 
sulfoxide will disclose their presence. If necessary to meet the specification, purify the 
water by redistillation, passage through an ion-exchange resin, or otherwise). 

Purify, if necessary, by the following procedure: To 1.5 L of dimethyl sulfoxide in a 2 I 
glass-stoppered flask, add 6 0 ml of phosphoric acid and 50 g of Norit A (decolorizing 
carbon, alkaline) or equivalent. Stopper the flask, and with the use of a magnetic stirrer 
(tetrafluoroethylene polymer coated bar) stir the solvent for 1 5 min. Filter the dimethyl 
sulfoxide through four thicknesses of fluted paper ( 1 8.5 cm ) (Schleicher & Schuell No. 
597, or equivalent). If the initial filtrate contains carbon fines, refilter through the same 
filter until a clear filtrate is obtained. Protect the sulfoxide from air and moisture 
during this operation by covering the solvent in the funnel and collection flask with a 
laver of isooctane. Transfer the filtrate to a 2-1 separator} funnel and draw off the 
dimethyl sulfoxide into the 2-1 distillation flask of the vacuum distillation assembly and 
distill at approximately 3 mm Mg pressure or less. Discard the first 200 ml fraction of 
the distillate and replace the distillate collection flask with a clean one. Continue the 
distillation until approximately I litre of the sulfoxide has been collected. 

At completion of the distillation, the reagent should be stored in glass-stoppered bottles 
since it is very hygroscopic and will react with some metal containers in the presence 
of air. 

Phosphoric acid, 85% reagent grade 
Sodium borohydride, 98% 

Magnesium oxide (Sea Sorb 43. Food Machinery Company, Westvaco Divison. 
distributed by chemical supplier firms, or equivalent). Place 100 g of the magnes urn 
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oxide in a large beaker, add 700 ml of distilled water to make a thin slurry, and heat on 
a steam bath tor 30 min with intermittent stirring. Stir well initially to insure that all 
the absorbent is completely welled. Using a Buchner tunnel and a filter paper of 
suitable diameter, filter with suction. Continue suction until water no longer drips Irom 
the funnel. Transfer the absorbent to a glass trough lined with aluminium foil (free 
from rolling oil). Break up the magnesia with a clean spatula and spread out the 
absorbent on the aluminium toil in a layer about 1 -2 cm thick. Dry at 1 60r 1 ° for 24 h. 
Pulverize the magnesia with mortar and pestle. Sieve the pulverized absorbent 
between 60- 1 80 mesh. L'se the magnesia retained on the 1 80-mesh sieve. 

- Celite 545 (Johns-Manville Company, diatomaceous earth, or equivalent) 

- Magnesium oxide-Celite 545 mixture (2' I) by weight: Place the magnesium oxide 
(60-180 mesh) and the Celite 545 in 2 to I proportions, respectively, by weight in a 
glass-stoppered flask large enough for adequate mixing. Shake vigorously for 10 min. 
Transfer the mixture to a glass trough lined with aluminium foil (free from rolling oil) 
and spread it out on a layer about I to 2 cm thick. Reheat the mixture at 160: \ n for 2 h, 
and store in a tightly closed llask. 

- Sodium sulfate, anhydrous, reagent grade, preferably in granular form: For each bottle 
of sodium sulfate reagent used, establish as follows the necessary sodium sulfate 
prewash to provide such filters required in the method: Place approximately 35 g of 
anhydrous sodium sulfate in a 30 ml coarse, tritted-glass funnel or in a 65 ml filter 
funnel with glass wool plug; wash with successive 15 ml portions of the indicated 
solvent until a 15 ml portion of the wash shows 0.00 absorbance per cm path length 
between 280 nni and 400 nm when tested as prescribed under "Organic solvents." 
Usually three portions of wash solvent are sufficient. 

Procedure 

Before proceeding with the analy sis of a sample, determine the absorbance in a 5 cm 
path cell between 250 nm and 400 nm for the reagent blank by carry ing out the 
procedure, without a wax sample, at room temperature, recording the spectra after the 
extraction stage and after the complete procedure as precribed. The absorbance per 
centimeter path length follow ing the extraction stage should not exceed 0.040 in the 
wavelength range from 250 to 400 nm: the absorbance per cm path length following the 
complete procedure should not exceed 0.070 in the wavelength range from 250 to 2W 
nm. inclusive, nor 0.045 in the wavelength range from 300 nm to 400 nm. If in either 
spectrum the characteristic benzene peaks in the 250-260 nm region are present, remove 
the benzene by the procedure under "Organic solvents" and record absorbance again. 

Place 300 ml of dimethyl sulfoxide in a I liter separator, funnel and add 75 ml of 
phosphoric acid. Mix the contents of the funnel and allow to stand for 10 min. (The 
reaction between the sulfoxide and the acid is exothermic. Release pressure after 
mixing, then keep funnel stoppered). Add 1 50 ml of isooctane and shake to 
preequilibrate the solvents. Draw off the individual lay ers and store in glass-stoppered 
flasks. 

Place a representative 1 kg sample of wax. or if this amount is not available, the entire 
sample, in a beaker of a capacity about three times the volume of the sample and heat 
w ith occasional stirring on a steam bath until the wax is completely melted and 
homogenous. Weigh four 25 = 0.2 g portions of the melted w ax in separate 100 ml 
beakers Reserve three of the portions for later replicate analy ses as necessary . Pour one 
weighed portion immediately after remelting (on the steam bath) into a 500 ml 
separatory funnel containing 100 ml of the preequilibrated sulfoxide-phosphoric acid 
mixture that has been heated in the heating jacket at a temperature just high enough to 
keep the wax melted. (Note: In preheating the sulfoxide-aeid mixture, remove the 
stopper of the separatory funnel at intervals to release the pressure ). 

Promptly complete the transfer of the sample to the funnel in the jacket with portions of 
the preequilibrated isooctane. w anning the beaker, if necessary, and using a total volume 
of just 50 ml of the solvent. If the wax comes out of solution during these operations, let 
the stoppered funnel remain in the jacket until the wax redissolves. (Remove stopper 
from the funnel at intervals to release pressure). 
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When the wax is in solution, remove the funnel from the jacket and shake it vigorously 
for 2 min. Set up three 250 ml separator) tunnels with each containing 30 ml of 
preequilibrated isooctane. After separation of the liquid phases, allow to cool until the 
main portion of the wax-isooctane solution begins to show a precipitate. Gently swirl the 
funnel when precipitation first occurs on the inside surface of the funnel to accelerate this 
process. C arefully draw off the low er laver. filter it slowly through a thin layer of glass 
wool fitted loosely in a filter funnel into the tlrst 250 ml separator) funnel, and wash in 
tandem with the 30 ml portions of isooctane contained in the 250 ml separatory funnels. 
Shaking time for each wash is I min. Repeat the extraction operation w ith two 
additional portions of the sulfoxide-acid mixture, replacing the funnel in the jacket after 
each extraction to keep the wax in solution and washing each extractive in tandem 
through the same three portions of isooctane. 

Collect the successive extractives (300 ml total) in a separatory funnel (preferably 2 
liter), containing 480 ml of distilled water, mix. and allow to cool for a few minutes after 
the last extractive has been added. Add 80 ml of isooctane to the solution and extract by 
shaking the funnel vigorous!) for 2 mm. Draw off the low er aqueous lav er into a second 
separator) funnel (preferably 2 litre) and repeat the extraction w ith 80 ml of isooctane. 
Draw off and discard the aqueous layer. Wash each of the 80 ml extractives three times 
with 100 ml portions of distilled water. Shaking time (breach wash is 1 min. Discard 
the aqueous layers, filter the first extractive through anhydrous sodium sulfate 
prewashed w ith isooctane (see Sodium Sulfate under "Reagents and Materials" for 
preparation of (liter) into a 250-ml l-.rlenmeyer flask (or optionally into the evaporation 
Mask). Wash the tlrst separatory funnel with (he second 80 ml isooctane extractive and 
pass through the sodium sulfate. Then wash the second and first separator) funnels 
successivel) with a 20 ml portion of isooctane and pass the solvent through the sodium 
sulfate into (he flask. Add I ml of n-hexadecane and evaporate the isooctane on the 
steam bath under nitrogen. Discontinue evaporation when not over 1 ml of residue 
remains. To the residue, add a 10 ml portions of isooctane. reevaporate to 1 ml of 
licxadecane. and repeat this operation once more. 

Quantitative!) transfer the residue with isooctane to a 25 ml volumetric flask, make to 
v olume, and mix. Detenu ine the absorbance of the solution in the 5 cm path length cells 
compared to isooctane as reference between 280-400 nni (take care to lose none of the 
solution in filling the sample cell). Correct the absorbance values tor any absorbance 
derived from reagents as determined by carrying out the procedure without a wax 
sample. If the corrected absorbance does not exceed the limits prescribed in the 
Characteristics, the wax meets the ultraviolet absorbance specifications. If the corrected 
absorbance per centimeter path length exceeds the limits prescribed in the 
Characteristics, proceed as follows: 

Quantitatively transfer the isooctane solution to a 125 ml flask equipped with 24 40 joint 
and evaporate the isooctane on the steam bath under a stream of nitrogen to a volume of 
I ml of hexadecane. Add 10 ml of methyl alcohol and approximate!) 0.3 g of sodium 
borohydride (Minimize exposure of the borohydride to the atmosphere. A measuring 
dipper inav be used). Immediate!) fit a water-cooled condenser equipped with a 24 40 
joint and with a drying tube into the llask. mix until the borohydride is dissolved, and 
allow to stand for 30 min at room temperature, with intemiittent swirling. At the end of 
this period, disconnect the flask and evaporate the methvl alcohol on the steam bath 
under nitrogen until the sodium borohvdride begins to come out of the solution. Then 
add 10 ml of isooctane and evaporate to a v olume of about 2-3 ml. Again, add 10 ml of 
isooctane and concentrate to a volume of approximate!) 5 ml. Swirl the flask repeatedly 
to assure adequate washing of the sodium borohydride residues. 

fit the letralluorocthvlene polymer disc on the upper pan of the stem of the 
chromatographic tube, then place the tube with the disc on the suction tlask and apply 
the vaccum (approximate!) 135 mm llg pressure). Weigh out 14 g of the 2'1 
magnesium oxide-Celite 545 mixture and pour the adsorbent mixture into the 
chromatographic tube in approximate!) 3 cm lavers. After the addition of each laver. 
lev el off the top of the adsorbent w ith a flat glass rod or metal plunger by pressing dow n 
firmly until the adsorbent is well packed. Loosen the topmost few ml of each adsorbent 
laver with the end of a metal rod before the addition of the next laver. Continue packing 
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in ihis manner until all the 14 g of the adsorbent is added to the tube. Level oil" the top of 
the adsorbent by pressing down firmly with a (lat glass rod or metal plunger to make the 
depth of the adsorbent bed approximately 12.5 cm in depth. Turn off the vacuum and 
remove the suction flask, l it the 500 ml reservoir onto the top of the chromatographic 
column and prewet the column by passing 100 ml of isooctane through the column 
Adjust the nitrogen pressure so that the rate of descent of (he isooctane coming off of the 
column is between 2-3 ml per min. Discontinue pressure just before the last of the 
isooctane reaches the level of the adsorbent. (Caution: Do not allow the liquid level to 
recede below the adsorbent level at any lime). Remove the reservoir and decant the 5 ml 
isooctane concentrate solution onto the column and w ith slight pressure again allow the 
liquid level to recede to barely above the adsorbent level. Rapidly complete the transfer 
similarly w ith two 5 ml portions of isooctane. sw irling the flask repeatedly each time to 
assure adequate washing of the residue. Just before the final 5 ml wash reaches the top 
of the adsorbent, add 100 ml of isooctane to the reservoir and continue the percolation at 
the 2-3 ml per minute rate. Just before the last of the isooctane reaches the adsorbent 
level, add 100 ml of 10% benzene in isooctane to the reservoir and continue the 
percolation at the aforementioned rate. Just before the solvent mixture reaches adsorbent 
level, add 25 ml of 20% benzene in isooctane to the reservoir and continue the 
percolation at 2-3 ml per minute until all this solvent mixture has been removed from the 
column. Discard all the elution solvents collected up to this point. Add 300 ml of the 
acetone-benzene-water mixture to the reservoir and percolate through the column to 
elute the polynuclear compounds. Collect the eluate in a clean I -I separator) funnel. 
Allow the column to drain until most of the solvent mixture is removed. Wash the eluate 
three times with 300 ml portions of distilled water, shaking well for each wash. (The 
addition of small amounts of sodium chloride facilitates separation). Discard the 
aqueous layer after each wash. After the final separation, filter the residual benzene 
through anhydrous sodium sulfate prewashed with benzene (see Sodium sulfate under 
"Reagents and Materials" lor preparation of filter) into a 250-ml Krlenmeycr fla.sk (or 
optionally into the evaporation flask). Wash the separately funnel with two additional 
20 ml portions of benzene which are also filtered through the sodium sulfate. Add I ml 
of n-hexadecane and completely remove the benzene by evaporation under nitrogen, 
using the special procedure to eliminate benzene as previously described under. "Organic 
Solvents". Quantitatively transfer the residue with isooctane to a 25 ml volumetric flask 
and adjust the volume. Determine the absorbance of the solution in the 5 cm path length 
cells compared to isooctane as reference between 250 - 400 nm. Correct for any 
absorbance derived from the reagents as determined by carrying out the procedure 
w ithout a wax sample. If either spectrum show s the characteristic benzene peaks in the 
250 - 260 nm region, evaporate the solution to remove benzene by the procedure under 
"Organic Solvents". Dissolve the residue, transfer quantitatively , and adjust to volume in 
isooctane in a 25 ml volumetric flask. Record the absorbance again. If the corrected 
absorbance does not exceed the limits prescribed in the Characteristics the wax meets the 
ultraviolet absorbance specifications. 
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NITROUS OXIDE 



SYNONYMS 
DEFINITION 

Chemical names 
C.A.S. number 
Chemical formula 
Formula weight 
Assay 

DESCRIPTION 
FUNCTIONAL USES 
CHARACTERISTICS 

IDENTIFICATION 
Solubility (FNP 5) 
Flame test 

Pyrogallol test 

PURITY 

Carbon monoxide 



Nitric oxide and nitrogen 
dioxide 

Halogens and hydrogen sulfide 



Arsine and phosphine 
TESTS 

IDENTIFICATION TESTS 
Pyrogallol test 



Prepared at the 55th JECFA (2000) and published in FNP 52 Add 8 (2000), 
superseding specifications prepared at the 29th JECFA (1 985) and published in FNP 
34 (1986) and in FNP 52 (1992). An ADl "Acceptable" was established at the 29th 
JECFA (1985). 

Nitrogen oxide, Dinitrogen monoxide; INS No. 942 



Dinitrogen monoxide 

10024-97-2 

N : 0 

44.01 

Not less than 97%(v/v) 
Colourless, odourless gas 

Propellant, antioxidant, packaging gas, foaming agent 



1 volume dissolves in 1 .5 volumes of water (20°, 760 mm Hg) 

A glowing splinter of wood in contact with nitrous oxide bursts into flame (distinction 
from nitrogen). 

Passes test (distinction from oxygen). 
See description under TESTS 



Not more than 10 uL l 

See description under TESTS 

Not more than 5 ul/1 

See description under TESTS 

Not more than 5 ul/1 

Sec description under TESTS 

Passes test 

Sec description under TESTS 



Collect about 100 ml of the gas under test in a 100-ml tube fitted at the top with a 
stopcock. Open the stopcock, and quickly add a freshly prepared solution of 500 mg of 
pyrogallol in 2 ml of water and a freshly prepared solution of 12 g of potassium 
hydroxide in 8 ml of water. Immediately close the stopcock, and mix. The gas is not 
absorbed and the solution does not become brown . 



PURITY TESTS 



NOTE. For the following tests keep the cylinder of gas from which the sample is taken 
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at room temperature for not less than 6 h before carrying out the tests. In all the tests the 
cylinder is kept in the vertical position with the outlet valve uppermost when delivering 
the gas. Pass the gas at a steady rate of 4 1/h unless otherwise stated and carry out the 
tests or calculate the results with reference to the gas at 20° and 760 mm Hg). 

Carbon monoxide Principle: Carry out the test on the first portion of gas issuing from the cylinder. Use 5.0 

1 of the nitrous oxide in the test and 5.0 1 of carbon monoxide-free air as the control. 
The difference between the volumes of 0.002 N sodium thiosulfatc used in the two 
titrations is not greater than 0.5 ml. 

Apparatus: The apparatus consists of the following parts connected in series: 

- U-tubc containing anhydrous silica gel impregnated with chromium trioxide. 
-Scrubber bottle (dreschel type) containing 100 ml of a 40% w/v solution of potassium 
hydroxide. 

- U-tubc containing pellets of potassium hydroxide. 

- U-tubc containing phosphorous pentoxide dispersed on previously granulated, fused 
pumice. 

- Tube containing recrystallized iodic anhydride (I2O5) in granules, previously dried at 
200° and kept at a temperature of 120°. The iodic anhydride is packed in the tube in 1 
cm columns separated by 1 cm columns of glass wool to give an effective length of 5 
cm. 

- Flask containing 2.0 ml of potassium iodide TS and 3 drops of starch solution TS. 
Procedure 

Flush the apparatus with 5.0 1 of carbon dioxide-free air and, if necessary, discharge the 
blue colour in the iodide solution by adding the smallest necessary quantity of freshly 
prepared 0.002 N sodium thiosulfatc Continue flushing until not more than 0.045 ml of 
0.002 N sodium thiosulfate is required after passing 5.0 I of carbon dioxide-free air. 

Pass the gas from the cylinder through the apparatus, using the volume and the rate of 
flow prescribed in the monograph. Flush the last traces of liberated iodine into the 
reaction flask by passing through the apparatus 1 .0 1 of carbon monoxide-free air. 
Titrate the liberated iodine with 0.002 N sodium thiosulfate. 

Carry out a blank assay under the same conditions, using the carbon monoxide-free gas 
prescribed in the monograph. The difference between the volumes of 0.002 N sodium 
thiosulfate used in the two titrations is not greater than the limit prescribed in the 
monographs. 

Nitric oxide and nitrogen Principle: Carry out the test after the 5 I used in the test for carbon monoxide have been 

dioxide released from the cylinder. Pass the gas, at a rate of 1 5.0 1/h, through a solution 

containing 2.5% w/v of potassium permanganate and 1 .2% v/v of sulfuric acid into an 
evacuated gas sampling tube of 1 I nominal capacity and fill to a pressure about 50 mm 
below that of the atmosphere, measured on a mercury manometer. Calculate the 
volume of gas at 20° and 760 mm Hg. 

Sulfanilic acid/naphthylenediamine TS 

- Solution I: Dissolve 2 g of sulfanilic acid TS in a mixture of 10 ml of glacial acetic 
acid and 180 ml of water. 

- Solution II: Dissolve 0.2 g of naphthylcnediamine dihydrochloride in 10 ml of a 50% 
v/v glacial acetic acid solution heating gently and dilute to 200 ml with water. 

Mix 9 volumes of Solution I with 1 volume of Solution II. 

Procedure 

Introduce 20.0 ml of sulfanilic acid'naphthylenediamine TS into the sampling tube by 
dipping the end into a dish containing the mixture and carefully opening the tap. Shake 
the tube and allow to stand for 10 min with occasional shaking. Prepare the reference 
solution by adding 0.25 ml of 0.00308% w/v sodium nitrite solution to 20.0 ml of the 
sulfanilic acid/naphthylenediamine TS. Measure the absorbance of a 1 cm layer of the 
resulting solutions at 550 ran and correct the result to 1 .0 1 of the gas at 20° and 760 mm 
Hg. The extinction of 1 .0 I of the test substance is not greater than that of the reference 
solution. 
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I lalogens and hydrogen sulfide NO I t: For the following lesl pass the gas into a elosed, flat-bottomed glass cylinder 

fitted with (a) a delivery tube having an orifice of 1 mm internal diameter and reaching 
to 2 mm from the bottom of the cylinder and (b) an outlet tube. The delivery tube is 
immersed in the reagent to a depth of 12 to 14 cm. 

Pass 10.0 1 through 49 ml of water containing 1 ml of silver nitrate I S. The solution 
does not darken After 5 ruin, any opalescene produced is not more intense than that 
obtained w ith a mixture of 1 ml of silv er nitrate I S. 20 ml of chloride standard solution 
(5 mg of CI per I). 0. 1 5 ml of dilute nitric acid I S and sufficient water to make 50 ml of 
solution and left to stand for 5 min. 

Arsiiie and phosphine Silver DDO'Quinoline TS: Dissolve 50 mg of finely powdered silver nitrate in 100 ml 

of quinoline and add 0.2 g of silver diethyldithiocarbamate. The reagent should be 
freshly prepared. 

Procedure: Pass 10.0 I at a rate of 1 .0 1 min through a glass tube packed with lead 
acetate TS on cotton wool and a gas distribution head of the domed, sintered type, of 
porosity 100, into a tube of about 2.5 cm internal diameter, containing 5 ml of Silver 
DDOQuinoline TS. the domed head being almost in contact with the bottom of the 
tube. The colour of the Silver DDC/Quinoline TS is not changed. 

METHOD OF ASSAY Use a gas burette (see Figure below) of 1 00 ml capacity having as its upper end a 

tw o-way tap connected to two capillaries, one of which (tube A) is used to introduce 
the gas into the apparatus, the other (tube B) connected to the condenser (C) and the 
manometer (M). Die lower part of the gas burette has a one-way tap connected to a 
mercury reservoir by a rubber tube. Hie gas burette is graduated form 0 to 5 ml in 
tenths of a ml in the upper pan and from 99.5 to 100.5 ml in tenths of a ml in the lower 
part. The capillary tube (B) is connected to a vertical capillary arm to form a four-way 
junction. The descending arm of the junction is connected to a condenser (C) of about 
60 ml capacity. The right arm of the junction is connected to a mercury manometer 
(M). A tap (D) on the upper vertical arm of the junction opens to the air. 

Close the three taps and immerse the condenser in liquid nitrogen, keeping the level 
slightly above the upper part of the condenser. By manipulating the two-way tap and 
the mobile reservoir create a partial vacuum in the apparatus, choosing an arbitrary 
pressure Po between 50 and 60 mm Hg. accurately measured. This pressure must 
remain constant for 10 min to demonstrate that the apparatus is gas-tight. 

Open the two-way tap to tube (A) and completely fill the burette and tube (A) with 
mercury. Close the two-way tap. Connect a rubber tube to the exit valv e of the nitrous 
oxide cylinder through a suitable pressure relieving device and pass a current of nitrous 
oxide through the rubber tube for 1 min. Whilst the gas is still flowing, connect the 
rubber tube to the end of tube (A) and immediately open the two-way tap to tube (A). 
Allow 100 ml of nitrous oxide to enter the burette by lowering the mercury reservoir. 
Close the two-way taps. 

Raise the mercury reservoir slightly above the tube (A) and lower the level of the liquid 
nitrogen to the middle of the condenser. Carefully open the tap of the burette to connect 
with the condenser and allow the mercury to rise in the burette until it reaches the tap. 
Close the tap. Raise the level of the liquid nitrogen so as to totally immerse the 
condenser. Read the pressure and wait until it remains steady for 2 min. 
Place the mercury reservoir in its bottom position, open the tap of the burette to make 
connection with the condenser. Move the mercury reservoir until the manometer 
reading is the same as the initial pressure Po. Close the tap of the burette and by means 
of the mercury reservoir bring the pressure of the gas in the burette to atmospheric 
pressure. Ihe number of ml of gas represents the non-condensible volume in 100 ml of 
nitrous oxide. The volume of non-condensible gas must not exceed 3 ml. After each 
series of 10 determinations allow r atmospheric air to enter by opening the tap (D), 
remove the liquid nitrogen from the condenser and allow the condenser to warm to 
room temperature. 
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SYNONYMS 
DEFINITION 

DESCRIPTION 
FUNCTIONAL USES 
CHARACTERISTICS 

IDENTIFICATION 
Solubility (FNP 5) 
PURITY 

Refractive index (FNP 5) 
Acid value (FNP 5) 
Hydroxyl value (FNP 5) 
Iodine value (FNP 5) 
Saponification value (FNP 5) 
Unsaponifiable matter 
Lead 



TESTS 

PURITY TESTS 
Unsaponifiable matter 



OXYSTEARIN 
(Tentative) 

Prepared at the 55th JECFA (2000) and published in FNP 52 Add 8 (2000). 
superseding tentative specifications prepared at the 20th JECFA (1976) and 
published in FNS IB (1977) and in FNP 52 (1992). An AD! of 0-25 mg/kg bw 
established at the 17th JECFA (1973). 

Information on the levels of epoxides and suitable methods for the determination of 
epoxides is requested. Comments on other aspects of the monograph are invited. If no 
information is forthcoming before 1 May 2001, this monograph will be withdrawn. 

INS No. 387 

A mixture of glycerides of partially oxidized stearic and other fatty acids; obtained by 
heating hydrogenated vegetable oil under controlled conditions 

Tan to light brown, fatty- or wax-like substance 

Crystallization inhibitor, sequestrant, antifoaming agent 



Soluble in ether and in hcxane 



Between 1 .465 and 1 .467 at 48° by the following procedure. Melt the sample, Filter 
through filter paper and determine the refractive index at 48°. 

Not more than 1 5 

Use about 8 g of the sample weighed to the nearest mg. 
Between 30 and 45 

Use about 5 g of the sample weighed to the nearest mg 
Not more than 15 

Use about 1 g of the sample weighed to the nearest mg 
Between 225 and 240 

Use about 3 g of the sample weighed to the nearest mg 

Not more than 0.8% 

See description under TESTS 

Not more than 2 mg/kg 

Determine using an atomic absorption technique appropriate to the specified level. 
The selection of sample size and method of sample preparation may be based on the 
principles of the method described in FNP 5, "Instrumental Methods". 



Accurately weigh about 5 g of the sample into a 250 ml round-bottomed flask. Add a 
solution of 2 g of potassium hydroxide in 40 ml of ethanol and boil gently under a 
reflux condenser for 1 h or until saponification is complete. Transfer the contents of the 
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flask to a glass-stoppered extraction cylinder (approximately 30 cm in height. 3.5 cm in 
diameter, and graduated at 40. 80 and 130 ml). Wash the flask with sufficient cthanol to 
make a volume of 40 ml in the cylinder, and complete the transfer with warm and then 
cold water until the total volume is 80 ml. Finally, wash the flask with a few ml of 
petroleum ether, add the washings to the cylinder, cool the contents of the cylinder to 
room temperature, and add 50 ml of petroleum ether. 

Insert the stopper, shake the cylinder vigorously for at least I min. and allow both layers 
to become clear. Siphon the upper layer as completely as possible without removing 
any of the lower layer, collecting the ether fraction in a 500-ml separator. Repeat the 
extraction and siphoning at least six times with 50-ml portions of petroleum ether, 
shaking vigorously each time. Wash the combined extracts, with vigorous shaking, with 
25-ml portions of 10% cthanol until the wash water is neutral to phcnolphthalein and 
discard the washings. Transfer the ether extract to a tared beaker, and rinse the separator 
with 10 ml of ether, adding the rinsings to the beaker. Pvaporate the ether on a steam 
bath just to dry ness, and dry the residue to constant weight, preferably at 75-80° under 
vacuum of not more than 200 mm of Hg. or at 100 ' for 30 min. Cool in a desiccator, 
and weigh to obtain the uncorrected weight of unsaponifiable matter. 

Determine the quantity of fatty acids in the residue as follow s: Dissolve the residue in 
50 ml of warm ethanol (containing phenolphthalein TS and previously neutralized w ith 
sodium hydroxide to a faint pink colour), and titrate with 0.02 N sodium hydroxide to 
the same colour. Kach ml of 0.02 N sodium hydroxide is equivalent to 5.65° mg of fatty 
acids, calculated as oleic acid. 

Subtract the calculated weight of fatty acids from the weight of the residue obtained to 
obtain the corrected w eight of unsaponifiable matter in the sample. 
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SOURCES 

ACTIVE PRINCIPLES 

SYSTEMATIC NAMES 
AND NUMBERS 

REACTIONS 
CATALYZED 



SECONDARY ENZYME 
ACTIVITIES 



DESCRD7TION 

FUNCTIONAL USES 

GENERAL 
SPECIFICATIONS 

CHARACTERISTICS 

IDENTIFICATION 
Pectinasc activity 

TESTS 

Pectinase activity 



PECTINASE FROM ASPERGILLUS NIGER, VAR. 

Prepared at the 55th JECFA (2000) and published in FNP 52 Add 8 (2000). 
superseding tentative specifications prepared at the 31st JECFA (1987) and publislied 
in FNP 38 (1988) and in FNP 52 (1992). An AD1 'Not specified- was established at 
the 35th JECFA (1989). 

Produced by the controlled fermentation of non-pathogenic and non-toxicogenic strains 
of Aspergillus niger and isolated from the growth medium. 

1. Pectincsterasc (synonym: pectin mcthylcstcrasc) 

2. Polygalacturonase 

3. Pectin lyase (synonym: pectin depolymerase) 

1 . Pectin pectylhydrolase (EC 3.1.1.1 1; C. A S. No. 9025-98-3) 

2. Poly (l,4-a-D-galacturonide)glycanohydrolase(EC 3.2.1.15; C.A.S. No. 9032-75-1) 

3. Poly (methoxy-L-galacturonide) lyase (EC 4.2.2.10; C.A.S. No. 9033-35-6) 

1 . Demethylation of pectin 

2. Hydrolysis of 1 ,4-a-galacturonide linkages in pectin 

3. Eliminative cleavage of pectin to give oligosaccharides 

a- Amylase (l,4-a-r)-glucan-glucanohydrolasc, EC 3.2.1.1; C.A.S. No. 9000-90-2) 
P-Glucanasc (EC 3.2.1.6; C.A.S. No. 9074-99-1) 
p-Glucosidase (EC 3.2.1.21; C.A.S. No. 9001-22-3) 

Cellulasc ((l,4-[l,3;l,4]-p-D-Glucan 4-glucano.-hydrolase; EC 3.2.1.4; C.A.S. No. 

9012-54-8) 
Xylanase (EC 3.2.1.32) 

Typically off-white to tan amorphous powders or tan to dark-brown liquids. The 
unformulated product is usually diluted and standardised with food grade glycerol, 
water and potassium chloride to obtain commercial products. Soluble in water and 
practically insoluble in ethanol and ether. 

Enzyme preparation. 

Used mostly to reduce viscosity, to improve filtration to clarify products, to avoid 
particle sedimentation and to prevent pectin gel formation in the manufacture of fruit 
juice and wine. 

Must conform to the General Specifications for Enzyme Preparations used in Food 
Processing (FNP 52 as amended in FNP 52 Add 6 and FNP 52 Add 7) 



The sample shows Pectinase activity 
See description under TESTS 



Principle 

This assay method is based on the enzymatic hydrolysis of pectin, the resulting 
galacturonic acid being determined spectrophotometrically at 235 run. One unit of 
pectinase activity (PTA) causes an increase of 0.010 of absorbance per minute under 
the conditions of the assay (Pectin 0.5 %, pH 5.8 and 30°) 

Apparatus: 

Spectrophotometer set at 235 nm (if possible double beam type, preferably with 
reference automation and cuvett changer). 
Water bath set at 30.0 ±0.1° 
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Reagents and solutions: 
Citrate buffer pi I 5.8 

35.6 g Disodium hydrogen phosphate (Na.HP0 4 .2HiO) are dissolved in 1000 ml of 
water (A). 21 g of Citric acid monohydrate are dissolved in 1000 ml of water (B). 57 
ml of solution A and 43 ml of solution B are mix to obtain working buffer solution, 
pi I can be adjusted to 5.8 by adding one of the aforesaid solutions. 

Pectin substrate solution 

0.5 g of pectin (pectin, such as Copenhagen Pectin X. 2955, or Sigma, P2I57) are 
mashed with 2 ml ethanol in a beaker and stirred to homogenity with a magnetic 
stirrer. Slowly (allow 2 minutes for this step) add 80 ml of 0.1 M citrate buffer and 
continue stirring, avoiding foam formation. Measure pH and if necessary adjust to 
pH 5.8 with solutions A or B respectively. Transfer solution to a volumetric flask 
and add 0.1 M citrate buffer up to 100 ml. Keep substrate solution cool over night 
(refrigerator). Next day centrifuge solution 10 minutes at 12000 x g. 

Samples preparation 

Weigh 0.5 g to 2 g of sample and dissolve with buffer solution into a volumetric 
tlask. Pill up to 100 ml and transfer 3 ml of this solution to a next volumetric flask 
and fill up with buffer to 25 ml. Sample solutions have to be prepared immediately 
before analysis. 

Standard enzyme solution 

Dilute standard enzyme (such as Sigma P 9179, Rohapect D5I. or equivalent) with 
known activity in buffer solution to give 12 PTA enzyme units per ml. 

Procedure 

Measurement of enzyme activity 

Add 0.1 ml of sample or standard solution to 3.0 ml of substrate solution pre-warmed 
to 30 ± 0.P for 5 min. After short mixing, the absorbance at 235 nm is registered 
each minute over 8 minutes using distilled water as blank. Determination is done in 
triplicate. 

Calculation 

Plot absorbance ( sample-water blank ) data as the abscissa and time of reaction as the 
ordinate. The slope of the extinction, ( \A At), is determined in the linear section of 
the function. The linear part should encompass at least 5 minutes (6 data points). 
Delays of the enzyme reaction before the linear part (lag-phase) are not taken into 
account. Pcctinase activity units is calculated as: 

AA»s / At 

Pectinase Activity. U mg = 

0.01 xCxV 

Where: 

V - final reaction volume, ml (0.1 ml of sample or standard solution plus 3.0 ml of 
substrate solution) 

C final sample or standard concentration, mg ml 

The change in absorbance should not exceed 0.03 per min. Best values are within a 
range of 0.02 to 0.03. 
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SYNONYMS 

DEFINITION 

Chemical names 
C.A.S. number 
Chemical formula 
Structural formula 



X7 

PENTASODIUM TRIPHOSPHATE 

Prepared at the 55th JECFA (2000) and published in FNP 52 Add 8 (2000), 
superseding tentative specifications prepared at the 20th JECFA (1976) and 
published in FNS IB (1977) and in FNP 52 (1992). No AD/ was established, but a 
group MTDI of 70 mg/kg bw. expressed as phosphorus from all food sources, was 
established at the 26th JECFA (1982). 

Pentasodium tripolyphosphate, Sodium triphosphate. Sodium tripolyphosphate. 
Triphosphate; INS No. 45 1 (i) 



Pentasodium triphosphate, pentasodium tripolyphosphate 
7758-29-4 

Na,0,„P 3 xH : 0 (x-0or6) 



O 0 0 

II II II 

Na3— P— O— P— O— P— ONa 



ONa 



ONa 



I 

ONa 



Formula weight 
Assay 



DESCRIPTION 
FUNCTIONAL USES 
CHARACTERISTICS 

IDENTIFICATION 
Solubility (FNP 5) 
pH (FNP 5) 

Test for phosphate (FNP 5) 
Test for sodium (FNP 5) 
PURITY 

Loss on drying (FNP 5) 

Water-insoluble matter (FNP5 ) 
Higher polyphosphates 



Anhydrous: 367.86 
Hexahydrate: 475.94 

Anhydrous: not less than 85.0% of Na 1 0 1( ,P J and not less than 56.0% and not more than 
58.0% of P : 0 5 

Hexahydrate: not less than 65.0% of Na^O 10 Pjand not less than 43.0% and not more 
than 45.0% of PA 

White, slightly hygroscopic granules or powder 
Sequestrant, texturizer 



Freely soluble in water; insoluble in cthanol 
9.1 - 10.1 (1 %soln) 
Passes test 
rasscs test 



Anhydrous: not more than 0.7% (105", 1 h) 

Hexahydrate: not more than 23.5% (60°. I h, followed by 105°, 4 h) 



Not more than 0.1% 
Not detectable 

See description under TESTS 
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Fluoride (FNP 5) Not more than 50 mg/kg (Method I or III) 

Arsenic (FNP 5) Not more than 3 mg'kg (Method II) 

Lead Not more than 4 mgkg 

Determine using an atomic absorption technique appropriate to the specified level. 
The selection of sample size and method of sample preparation may be based on the 
principles of the method described in FNP 5, "Instrumental Methods". 

TESTS 

PURITY TESTS 

1 ligher polyphosphates Chromatographic solvent: Mix 75 ml of isopropanol, 10 ml of water, 20 ml of 20% 

trichloroacetic acid and 0.3 ml of 20% ammonia. Make fresh every week. 

Chromatographic spray: Dissolve 1 g of ammonium molybdate in 85 ml of water, 10 
ml of N hydrochloric acid and 5 ml of 60% perchloric acid. 

Sample solution: Dissolve I g of the sample in 50 ml of water. 

Reference solution: Dissolve 1 g of a standard sample of pentasodium triphosphate in 
50 ml of water. 

Procedure: Place 0.01 ml of the sample solution and 0.01 ml of reference solution on 
the starting line of the chromatographic paper and allow to dry in a stream of warm air. 
Use ascending chromatography at 18-20° until the solvent has ascended about 25 cm 
from the starting line (12-1 5 h). Dry at 60° in an oven and spray with the 
chromatographic spray. Place the paper under an ultraviolet lamp and irradiate until the 
phosphates are visible as blue spots (about 2 min). Three spots (one from the 
monophosphate (R, 0.69). a second from the diphosphate (R, 0.44) and the third 
from the triphosphate (Rf = 0.29) arc observed, and no other spot is observed. 

METHOD OF ASSAY 1 . Determination of Na,0„P, 

Reagents and solutions 

- Potassium acetate buffer (pi I 5.0): Dissolve 78.5 g of potassium acetate in 1000 ml of 
water and adjust the pH of the solution to 5 .0 with acetic acid. Add a few mg of 
mercuric iodide to inhibit mould growth. 

- 0.3 M Potassium chloride: Dissolve 22.35 g of potassium chloride in water, add 5 ml 
of potassium acetate buffer, dilute with water to 1000 ml. and mix. Add a few mg of 
mercuric iodide. 

- 0.6 M Potassium chloride: Dissolve 44.7 g of potassium chloride in water, add 5 ml of 
potassium acetate buffer, dilute with water to 1000 ml. and mix. Add a few mg of 
mercuric iodide. 

- 1 M Potassium chloride: Dissolve 74.5 g of potassium chloride in water, add 5 ml of 
potassium acetate buffer, dilute to 1000 ml with water, and mix. Add a few mg of 
mercuric iodide. 

Chromatographic Column: Use a standard chromatographic column 20 to 40 cm length. 
20 to 28 cm inside diameter, with a scalcd-in, coarse porosity fritted disk. If a stopcock 
is not provided, attach a stopcock having a 3 to 4 mm, diameter bore to the outlet of the 
column with a short length of flexible vinyl tubing. 

Procedure: Close the column stopcock, fill the space between the fritted disk and the 
stopcock with water, and connect a vacuum line to the stopcock. Prepare a 1 : 1 water 
slurry of Dowex F x 8. or equivalent, chloride form, 100-200 or 200-400 mesh, 
styrenedivinylbenzene ion exchange resin, and decant off any fine particles and any 
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slyrencdivinylbenzcnc ion exchange resin, and decani off any fine particles and any 
foam. Do this two or three times or until no more finely suspended material or 
foaming is observed. Fill the column with the slurry, and open the stopcock to allow 
the vacuum to pack the resin bed until the water level is slightly above the top of the 
resin, then immediately close the stopcock. Do not allow the liquid level to fall 
below the resin level at any time. Repeat this procedure until the packed resin 
column is 15 cm abov e the fritted disk. Place one circle of tightly fitting fibre filter 
paper on top of the resin bed, then place a perforated polyethylene disk on top of the 
paper. Alternatively, a loosely packed plug of glass wool may be placed on top of 
the bed. Close die top of the column with a rubber stopper in which a 7.6 cm length 
of capillar) tubing (1. 5 mm i.d.. 7 mm o.d.) has been inserted through the centre, so 
that about 12 mm of the tubing extends through the bottom of the stopper. Connect 
the top of the capillar) tubing to the stem of a 500-ml separator with flexible vinyl 
tubing, and clamp the separator to a ring stand above the column. Wash the column 
by adding 100 ml of water to the separator with all stopcocks closed. First open the 
separator stopcock, then open the column stopcock. lite rate of flow should be 
about 5 ml per min. When the separator is empty, close the stopcock on the column 
then close the separator stopcock. 



Transfer about 500 mg of the sample (a), accurately weighed, into a 250 ml 
volumetric flask, dissolve and dilute to volume w ith water, and mix. Transfer 10 ml 
of this solution into the separator, open both stopcocks and allow the solution to 
drain into the column, rinsing the separator with 20 ml of w ater. Discard the eluate. 
Add 370 ml of 0.3 M Potassium Chloride to the separator, and allow this solution to 
pass through the column, discarding the eluate. Add 250 ml of 0.6 M Potassium 
Chloride to the column, allow the solution to pass through the column, and receive 
the eluate in a 400-ml beaker. (To ensure a clean column for the next run. pass 100 
ml of 1 M Potassium Chloride through the column, followed by 100 ml of water. 
Discard all washings. ) To the beaker add 1 5 ml of nitric acid. mix. and boil for 1 5 to 
20 min. Add methyl orange TS, and neutralize the solution with stronger ammonia 
IS. Add 1 g of ammonium nitrate crystals, stir to dissolve, and cool. Add 1 5 ml of 
ammonium molybdate TS. with stirring, and stir vigorously for 3 min or allow to 
stand w ith occasional stirring for 10 to 15 min. f ilter the contents of the beaker with 
suction dirough a 6-7 mm paper pulp filter pad supported in a 25 mm porcelain 
disk. The filter pad should be covered with a suspension of a filtering aid. After the 
contents of the beaker have been transferred to the filter, wash the beaker with five 
10 ml portions of a 1% solution of sodium or potassium nitrate, passing the 
washings through the filter, then w ash the filter w ith five 5-ml portions of the w ash 
solution. Return the filter pad and the precipitate to the beaker, wash the funnel 
thoroughly with water into the beaker, and dilute to about 150 ml. Add 0.1 N 
sodium hydroxide from a buret until the yellow precipitate is dissolved, then add 5 
to 8 ml in excess. Add phenolphthalein TS. and titrate the excess alkali with 0. 1 N 
nitric acid. Finally, titrate with 0.1 N sodium hydroxide to the first appearance of the 
pink colour. The difference between the total volume of 0.1 N sodium hydroxide 
added and the volume of nitric acid required represents the volume, V. in ml. of 0. 1 
N sodium hydroxide consumed by the phosphomolybdate complex. 

Calculate the Na,0„ : P, content of the sample in % by the formula: 

0.533.x 25 xV „.,. 

%\as()„,r } - x 100 

a 

where 

a = the weight of the sample (mg ) 



2. Determination of P,(X 

Accurately weigh about 20 g of the sample into a beaker. Add 150 ml water and 20 
ml concentrated nitric acid. Introduce anti-bumping granules, cover the beaker w ith 
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a watch glass and boil gently for I h. Cool to room temperature Quantitatively 
transfer the solution to a 500-ml volumetric flask, dilute with water, mix well and 
dilute to the mark with water. Transfer 20.0 ml of the solution to a plastic beaker, 
dilute to about 50 ml with water and place the beaker in an automatic tilralor 
equipped with a pH meter. Adjust the pl l of the solution to betw een 2.5 and 2.8 
with 5 mol 'l sodium hydroxide. Titrate the solution w ith 0.5 mol. I sodium 
hydroxide. Record the consumed volumes at the inflection points at about pH 4 
( VI) and about pH 9 (V2). 

Calculate the PA content of the sample in ° .» by the formula: 
% PA = I(V2 - V I ) '2000] x f x 70.97 x (500 20) x ( 1 00 w) 
-[(V2-VI)/w]x fx 88.71 

where 

w = weight of the sample («) 

f factor of 0.5 mol I sodium hydroxide (=■ actual molarity 0.5) 
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PROTEASE FROM ASPERGILLUS ORYZAE, VAR. 



SYNONYMS 
SOURCES 



Prepared at the 55th JECFA (2000) and published in FNP 52 Add 8 (2000), 
superseding tentative specifications prepared at the 31st JECFA (1987) and 
published in FNP 38 (1988) and in FNP 52 (1992). An ADI "Acceptable" was 
established at the 3 1st JECFA (1987). 

INS No. 11 01(i) 

Produced by the controlled fermentation of non-toxicogenic and non-pathogenic 
strains of Aspergillus oryzae and isolated from the growth medium. 



ACTIVE PRINCIPLES Endo- and exopeptidases 



SYSTEMATIC NAMES 
AND NUMBERS 



REACTIONS 
CATALYZED 



SECONDARY ENZYME 
ACTIVITIES 

DESCRIPTION 



1 . Aminopcptidases (EC 3.4. 1 1 ) 

2. Serine endopeptidases (EC 3.4.2 1 ) 

3. Aspartic endopeptidases (EC 3.4.23) 

1. Hydrolysis of proteins at the N-tcrrninal, liberating amino acids 

2. Hydrolysis of proteins containing serine peptide bonds 

3. Hydrolysis of proteins containing aspartic acid bonds 

a-Amylase (EC 3.2.1.1) 



Off-white to tan amorphous powders dispersed in food-grade diluents or carriers; 
may contain stabilizers and preservatives; soluble in water and practically insoluble 
in ethanol and ether 



FUNCTIONAL USES 

GENERAL 
SPECIFICATIONS 

CHARACTERISTICS 

IDENTIFICATION 
Proteolytic activity (FNP 5) 



Enzyme preparation 

Used in the preparation of and/or in meat and fish products, beverages, soup and 
broths, dairy and bakery products 

Must conform to the General Specifications for Enzyme Preparations Used in Food 
Processing (FNP 52 as amended in FNP 52 Add 6 and FNP 52 Add 7) 



The sample shows proteolytic activity; use method Proteolytic activity, Fungal 
(HUT) 
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QUILLAIA EXTRACTS 



SYNONYMS 
DEFINITION 



Formula weight 
Assay 

DESCRIPTION 

FUNCTIONAL USES 
CHARACTERISTICS 

IDENTIFICATION 
Solubility (FNP 5) 
Foam 



QS-18: 
Colour and Turbidity 

PURITY 

Water (FNP 5) 

Loss on drying (FNP 5) 



Prepared at the 55th JECFA (2000) and published in FNP 52 Add 8 (2000), 
superseding tentative specifications prepared at the 29th JECFA (1985) and 
published in FNP 34 (1986) and in FNP 52 (1992). An AD1 of 0-5mg/kg bw 
established at the 29th JECFA (1985). 



Quillaja extracts, Soapbark extracts, Quillay bark extracts, Bois de Panama, 
bark extracts, Quillai extracts; INS No. 999 



Obtained by aqueous extraction of the milled inner bark of Quillaja saponaria Molina 
(family Rosaceae) or of the wood, including stems and branches. Quillaia extracts 
(QE) contain a number of triterpenoid saponins (QS) consisting of glycosides of 
quillaic acid, some sugars (including glucose, galactose, arabinose, xylose and 
rhamnose) along with polyphenols (including tannins), calcium oxalate and other minor 
components. 

The QS contains sugars linked to the triterpene at carbon 3 (glucuronic acid and two of 
the following three sugars: galactose, rhamnose or xylose) and at carbon 28 (rhamnose, 
fucose, xylose, glucose and arabinose). The principal saponin component of 
commercial QE is designated as QS- 1 8. 

Quillaia extracts are available commercially as "non-refined" and "semi-refined" 
extracts, each of which may be sold as aqueous solutions or as dried powders. The 
extracts are usually preserved with sodium benzoate or ethanol. Fresh non-refined QE 
contains an average value of 190 g of QS/kg. ("Highly refined" quillaia extract, which 
is not specified by this monograph, is typically used in human and animal vaccines) 

Monomelic saponins from about 1800 up to about 2000 

QS as specified by the vendor. 

Non-refined liquid extract has a red-brownish colour; the powder form is light brown 
with a pink tinge. The liquid or powder semi-refined QE has a light colour. 

Emulsifier, foaming agent. 



Very soluble in water, insoluble in ethanol, acetone, methanol and butanol 

Dissolve 0.5 g in 9.5 g of water. Add 1 ml of this mixture to 350 ml of water in a 
1000 ml graduated cylinder. Cover the cylinder and vigorously shake 30 times and 
allow to settle. Record the foam level in ml after 30 min. Typical values are 150 ml 
of foam. 

Determine as in Method of Assay. The major peak of the sample is compared to the 
QS-18 peak of the standard. 

Powdered form only: Dissolve 0.5 g in 9.5 g of water. The solution must be free of 
any visible aggregates. Determine the solution absorbance against water, at 520 nm. 
Maximum acceptable levels arc 1.2 absorbance units. 



Powdered form: not more than 6% (Karl Fischer Method) 
Liquid form: 50 to 70% (2g, 105°, 5 h). 
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p!l(FNP5) 
Ash (FNP 5) 

Tannins 

Lead 



TESTS 

PURITY TESTS 

Tannins 



METHOD OF ASSAY 



4.2 -5.5 (4% solution). 

Not more than 12% on dry basis (use 1.0 g of the powder-form sample; for liquid 
sample use residue from loss on drying). 

Not more than 7 % on dry basis. 
See description under TESTS 

Not more 2 nig kg. 

Determine using atomic absorption technique appropriate to the specified level. 
The selection of the sample size and method of sample preparation may be based 
on the principles of the method described in FNP 5. "Instrumental Methods". 



Weigh 3 g of the powder form or equivalent amount of liquid sample, based on 
solids content determined from loss on drying. Dissolve in 250 ml of water. 
Adjust the pH to 3.5 with acetic acid. Dry 25 ml of this solution at 105 G for 5h to 
determine the dry weight in g solids 1 (S initial). 50 ml of the solution are mixed 
with 360 mg of poly vinyl polypyrrolidone (PVPP). Stir the solution for 30 min at 
room temperature, followed by centrifugation at 3000 rpm. Recover the 
supernatant and determine dry weight after drying at 105 \ 5 h (S final). The 
amount of tannins in the sample is estimated as: 

% tannins on dry basis= 100 x (S initial S final) S initial 

S initial: g solids / 1 before treatment with PVPP 
S final: g solids I after treatment with PVPP 

Sample Preparation: 

For powder sample dissolve 0.5 g in 9.5 g of water and filter through 0.2 \im filter 
before injection, into HPLC. For aqueous extracts ( - 550 g solids I) dilute 1 g in 9 
g of water and filter through 0.2 urn filter before injection. 

Standard preparation: 

Dissolve 1.5 g of purified saponins ( SuperSap. Natural Response, Chile: Q)uil-A. 
Supetfos., Denmark or similar, contain at least l >0" <. saponin by weight) in 100 ml 
of water and filter through 0.2 micron filter before injection. 
Reverse phase HPLC conditions: 

Column: Vydac 2I4TP54 or similar. 4.6 x 250 mm length, 5u.ni pore 
Column temperature: room temperature 
Pump: Linear gradient 

A: 0.15% IF A in HPLC grade water. 

B: 0.15% TFA in HPLC grade acetonitrile. 

Gradient Time(min) % solvent A % solvent B 

0 70 30 

40 55 45 

45 70 30 

Flow rate: 1 ml. min 

Injection volume: 20 ul 

Calculation: 

Compare the area of saponins in the sample to that of the standard. Estimate the 
concentration of OS in g I as 

QS (g l)= ( Asample Astandard) (13.5 g ' I) 

Where 13 .5 g I corresponds to the concentration of the standard in jected (15 gi. 
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Example: Chromatograph of non-refined Qli (55 g solids/1). The peak labeled QS-18 
is the dominant saponin in QF. extract. 
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RENNET FROM RH/ZOMLCOR SPECIES 



Prepared at the 55th JECFA (2000) and published in FNP 52 Add 8 (2000), 
superseding tentative specifications prepared at the 15th JECFA (1971) and 
published in NMRS SOB (1912) and in FNP 52 (1992). An AD1 "Not specified" was 
established at the 18th JECFA (1974). 

SOURCES Produced by the controlled fermentation of non-pathogenic and non-toxicogenic 

strains of Rhizomucor miehei or Rhizomucor pusillus. 

ACTIVE PRINCIPLE Microbial aspartic proteinase (acid protease) 

SYSTEMATIC NAME AND EC 3.4.23.23; C.A.S. No. 9073-79-4 
NUMBER 

REACTIONS CATALYZED Hydrolv zcs polypeptides, e.g. casein, yielding peptides of lower molecular weight. 

DESCRIPTION White to tan amorphous powders; soluble in water, the solution usually being light 

yellow in colour; practically insoluble in ethanol and ether. 



FUNCTIONAL USES 



Enzyme preparation 

Used in clotting of milk for cheese production 



GENERAL 
SPECIFICATIONS 



Must conform to the "General Specifications for Enzyme Preparations Used in Food 
Processing" (FNP 52 as amended in FNP 52 Add 6 and FNP 52 Add 7) 



CHARACTERISTICS 



IDENTIFICATION 



Milk clotting activity (FNP 5) The sample shows milk clotting activity 
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SHELLAC, BLEACHED 



SYNONYMS 
DEFINITION 



C.A.S. number 
DESCRIPTION 

FUNCTIONAL USES 
CHARACTERISTICS 

IDENTIFICATION 
Colour reaction 

Solubility (FNP5) 
Acid value 
PURITY 

Loss on dry ing (FNP 5) 
Rosin 

Wax 
Lead 



Prepare J til the 55th J EC I- A (201)0) and published in FX/' 52 Add S (2000). 
superseding specifications prepared at the 5 1st J EC FA (199$) and published in 
FNP 52 Add 6 (J99S). An ADI "Acceptable, present uses (as a coating, glazing, and 
surface-finishing agent externally applied to food) not of toxicological concern" was 
established at the 39th J EC FA (1992). 

INS No. 904 

Shellac is a polyester resin obtained from lac. the resinous secretion of the insect 
Laccifer (Tachardia) laeea Ken' (Fam. Coccidae). Bleached shellac is obtained by 
dissolving the lac in aqueous sodium carbonate, followed by bleaching with sodium 
hypochlorite, precipitation of the bleached lac with dilute sulfuric acid solution, and 
drying; wax-free bleached shellac is prepared by further treatment whereby the wax is 
removed by filtration. 

9000-59-3 

Blenched shellac: off-while to tan. amorphous granular resin; wax-free bleached 
shellac: light yellow, amorphous, granular resin 

Coating agent, glazing agent, surface finishing agent 



To 50 mg of the sample add a few drops of a solution of 1 g ammonium molybdate in 3 
ml of sulfuric acid. A green colour is produced, changing to lilac when the solution is 
neutralized with 6 N ammonium hydroxide. 

Insoluble in water; freely (though very slowly) soluble in elhanol; slightly soluble in 
acetone and ether 

Between 60 and 89 

See description under TESTS 



Not more than 6% (40°, 4 h. then room temperature over silica gel. 1 5 h) 

Dissolv e 2 g of the sample in 10 ml of dehydrated ethanol. and add slowly, with 
shaking, 50 ml of solvent hexane. Transfer to a separator, wash with two 50-ml portions 
of water, and discard the washings. Filter the solvent layer, evaporate it to dryness, and 
to the residue add 2 ml of a mixture of I volume of liquefied phenol and 2 volumes of 
methylene chloride. Stir and transfer a portion of the mixture to a cavity of a colour- 
reaction plate. Fill an ad jacent cavity with a mixture of 1 volume of bromine and four 
v olumes of methylene chloride, and cover both cavities w ith an inverted watch glass. 
No purple or deep indigo blue colour is produced in or above the liquid containing the 
sample residue. 

Bleached shellac: not more than 5.5%: wax-free bleached shellac, not more than 0.2% 
See description under TESTS 

Not more than 2 mgkg 

Determine using an atomic absorption technique appropriate to the specified level. 
The selection of sample size and method of sample preparation may be based on the 
principles of the method described in FNP 5. "Instrumental Methods". 
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Dissolve about I g of finely ground sample, accurately weighed, in 50 ml of alcohol 
previously neutralized to phenolphthalein with sodium hydroxide, and titrate with 0. 1 N 
potassium Indroxide Determine the end point using phenolphthalein TS or a 
potentiometer. If phenolphthalein is used, titrate until the pink colour persists for at least 
30 sec. Calculate the acid value by the formula 56. 1 V x N W, in which V is the exact 
volume, in ml. N is the exact normality of the sodium hydroxide solution, and W is the 
weight, in g. of sample taken, calculated on the dry basis. 



Transfer about 10 g of finely ground sample, accurately weighed, and 2.5 g of sodium 
carbonate to a 200-ml tall-form beaker. Add 150 ml of hot w ater, immerse the beaker in 
a boiling water bath, and stir until the sample is dissolved. Cover the beaker with a 
watch glass, heat for 3 h w ithout agitation, and cool in a cold water bath. When the wax 
has floated to the surface, (liter the mixture through medium-speed quantitative ashless 
filter paper, transferring the wax to the paper, and wash the filter with water. Pour 5 to 
1 0 ml of ethanol onto the filter to accelerate drying. Wrap the paper loosely in a large 
piece of filter paper, bind with a piece of fine w ire, and dry with the aid of gentle heat. 
F.xtract w ith chloroform in a suitable continuous extraction apparatus for 2 h. using a 
previously dried and accurately weighed flask to receive the extracted wax and solvent. 
Cvaporate the solvent, dry the wax at 105' to constant weight, and calculate the 
percentage of w ax 
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SYNONYMS 
DEFINITION 



Assay 

DESCRIPTION 

FUNCTIONAL USES 

CHARACTERISTICS 

IDENTIFICATION 

PURITY 

Benzo(a)pyrene 



SMOKE FLAVOURINGS 
(Tentative) 

Prepared at the 55th JECFA (2000) and published in FNP 52 Add. 8 (2000). 
superseding tentative specifications prepared at the 3 1st JECFA (1987) and 
published in FNP 38 (1988) and in FNP 52 (1992). An AD! -Provisional 
acceptance '' was established at the 3 1st JECFA (1987). 

Information required on: alternative solvent to benzene in the method of analysis for 
carbonyls (proposals should be supported by a comparative test of the method with 
benzene and the proposed alternative); comments on other sections of the monograph 
are also invited. 

Wood smoke flavour. Smoke condensates 

Complex mixtures of components of smoke obtained by subjecting untreated 
hardwoods to (a) pyrolysis in a limited and controlled amount of air, (b) dry distillation 
between 200° and 800°, or (c) superheated steam between 300° and 500*. Source 
materials mast not contain detectable amounts of pesticides, wood preservatives, or 
other extraneous matter that may result in hazardous constituents in the wood smoke. 
The major flavouring principles of Smoke Flavourings are carboxylic acids, compounds 
with carbonyl groups and phenolic compounds. 

During manufacture, wood smoke is subjected to an aqueous extraction system or to 
distillation, condensation, and separation for collection of the aqueous phase, which 
serves to remove hazardous constituents, such as polycyclic aromatic hydrocarbons. 
The aqueous smoke fraction containing water-soluble constituents may be diluted with 
water or be extracted with an edible vegetable oil to produce a smoke flavouring with 
higher levels of non-polar constituents that may be further extracted using food grade 
substances, such as propylene glycol or aqueous solutions of polysorbates. 

Commercial products may also contain additives such as emulsifiers, antifoaming 
agents, and gums. Smoke flavourings may also be prepared in dry form with the 
addition of carriers, such as yeasts, flours, salt, phosphates, carbohydrates, and anti- 
caking agents. 

These specifications apply only to the water-soluble distillates of condensed wood 
smoke, their aqueous/vegetable oil or polysorbate extracts and concentrates of these, 
and not to products derived from the water-insoluble tars. These specifications do not 
apply to commercial products, as described in the previous paragraph, nor to 
pyroligneous acid, a by-product of the manufacture of charcoal by carbonation of wood 
in the absence of air.r 

Acidity: 2 to 20% (as acetic acid) 
Carbonyls: 2 to 25% (as hcptaldehyde) 
Phenols: 0.1 to 16% (as 2.6-dimethoxyphenol) 

Light brown to dark amber liquids; smoky odour 

Flavouring agent, colour 



Characteristic appearance and odour 



Not more than 2 ug1<g 

See description under TESTS 
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I .1 Nol more than 2 mg kg 

Determine using an atomic absorption technique appropriate to the specified level. The 
selection of sample si/e and method of sample preparation may be based on the 
principles of the method described in FNP 5. ■"Instrumental Methods." 

TF.STS 

PURII V I I S I S 

Bcn/o(a>pyrcnc Caution: Ben/o(alpyrene and other poly cyclic aromatic hydrocarbons are known 

carcinogens. I he analyst must exercise appropriate care in handling them. 

Principle : Ben/o(a)pyrene (BaP) is one of several polycyclic aromatic hydrocarbons 
(PAHs) that may occur in liquid smoke flavourings. Its quantitation is used as an 
indicator for levels of PAHs in liquid smoke flavourings. BaP. as well as other PAHs 
are isolated from the sample by digestion and liquid extraction, and purified by solid 
phase extraction. Quantitation is accomplished by high performance liquid 
chromatography with fluorescence detection 1 1 NP 5). 

Apparatus : 

l iquid chromatograph with fluorescence detector and reverse-phase column. 

such as Vydac 201 11*54. 4 <> x 250 mm. thermostated at 301". 

Digestion apparatus consisting of 250 ml round-bottom flask. 250 ml heating 

mantle, reflux condenser, and variable transformer 

Rotary evaporator, equipped with water bath set at KJI 

Pear-shaped flasks. 5(1 ml and 100 ml 

30 ml Buchner funnels with coarse-porosity fritted disks 

Silica solid phase extraction (SPI-) column. 6 ml capacity. 1000 mg packing. 

such as Bakerbond 

C ; , SIM; column, h ml capacity. 1000 mg packing, such as Bakerbond 

Stopcocks with fuer fitting (for SPI columns) 

PI IT- sy ringe filter units. I 3 mm diam.. 0.45 micrometer porosity 

Reagents: 

I IV- or IIPLC-grade hexane. methylene chloride, acetonitrile. and water 
Anhy drous ethanol. distilled before use 
Sodium sulfate, anhydrous, granular 

Solutions : 

0.8 g ml aqueous potassium hy droxide 

Commercial PAH Standard Solution in acetonitrile. such as NIST Standard 
Reference Material 1647 (National Institute of Standards and Technology . 
Ciaithersburg. Ml) 20S<><). USA) 

PAH working standards: prepare at least 4 working standards in 50° o 
acetonitrile 50% water (in the range of 0.5 to 10 ug I) from the commercial PAH 
Standard Solution. 

Procedure : ( \tuimn Due to the toxicity of solvents used in this method, the use of 
gloves is recommended. 

SAM PI I. PKI PARA HON 

Weigh 10 g of liquid smoke flavouring into a 250 ml round-bottom flask. Add 20 ml 
ethanol. 2 ml 0.-S g ml aqueous KOI I solution, and a few boiling chips. Assemble the 
digestion apparatus, set the variable transformer to 50% output, and reflux the sample 
lor 2 hi . l et cool about I5min, Transfer the digest to a 250 ml separatory funnel: 
rinse the flask with 20 ml water. 10 ml ethanol. and 15 ml hexane and add to the 
separatory funnel: extract by shaking gently for 2 min. Drain the lower lay er into a 
second separatory funnel and repeat the extraction with 15 ml hexane. Discard the 
lower layer. I o each retained hexane layer add about 3 ml water and sw irl. Discard 
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Ihc water washes. Pass each hexane layer through a Buchner Tunnel containing 25 g 
sodium sulfate (pro-washed w ith 15 ml hexane) into a 100 ml pear-shaped ila.sk. 
Rinse the sodium sulfate with 1 5 ml hexane; apply gentle pressure to the top of the 
funnel w ith heel of hand to force residual solvent through the sodium sulfate. 
Concentrate to about I ml on a rotary evaporator. Attach a stopcock to the outlet of 
the silica SPL column and condition the column with 1 5 ml methylene chloride, 
followed by 3 ml hexane; close the stopcock. ( If there is a delay between column 
conditioning and charging the column with the sample, close the stopcock, leaving 
about 1 mm hexane above the head of the column. Just before loading the sample 
extract onto the column, open the stopcock to drain the excess solvent; then, close the 
stopcock. ) Transfer the concentrated sample extract from the pear-shaped flask to 
the column, using tw o 1 ml portions of hexane to rinse. Open the stopcock and allow 
the sample to pass onto the column using gravity flow only, discarding the eluate. 
Flute the sample (by gra\ ity ) w ith 5 ml of 25% methylene chloride 75% hexane. 
discarding the first milliliter: collect the eluate in a 50 ml pear-shaped flask. Use 
pressure from a syringe to force residual solvent through the column. Add 4 ml 
acetonilrile and concentrate the sample extract to I ml on a rotary evaporator. 

Attach a stopcock to the outlet of the C, k column and condition it with 15 ml 
methy lene chloride, followed by 5 ml acetonitrile. Close the stopcock. Transfer the 
concentrated sample extract to the column using tw o 0.5 ml portions of acetonitrile to 
rinse the flask. Open the stopcock to charge the column with the sample; discard the 
eluate. FJute the sample with 5 ml of 10% methv lene chloride .'90% acetonitrile. 
collecting the eluate in a 50 ml pear-shaped flask. I Ise a syringe to force residual 
solvent through the column. Concentrate the eluate to I ml on a rotary evaporator. 
Transfer to a 5 ml volumetric flask, using three 0 5 ml portions of acetonitrile to 
rinse. Add 2.5 ml water, and dilute to 5.0 ml with acetonitrile. Filter through a 
P TIT, syringe (liter. 

HIGH PFRIORMANCF LIQUID CHROMATOGRAPHY 

Analyse the filtered sample extract and the PAH working standards for BaP. 

Chromatographic conditions: 

Solvent flow rate: 1.0 ml- m in 

Solvent program: 3 mm hold at 50% acetonitrile 50% water; linear gradient to 
100% acetonitrile in 15 mm: and S min hold at 100% acetonitrile 
fluorescence detector: excitation wavelength - 290 nm; emission wavelength - 
410 nm 

Injection volume: 100 ul 

The retention time of RaP is approximately 24 min. Using the peak heights for BaP 
in the standards, prepare a calibration curve of peak height vs. concentration (ug l l, 
and determine the slope (S) and the intercept (I |. Calculate the concentration of BaP: 

BaP(Mg kg) V(H-l) (Sx \V> 

where 

H - the peak height of BaP in the sample extract 

\V the w eight of the sample ( 10 g) 

V - the volume of the Altered sample extract (5.0 ml). 

METHOD OF ASSAY 

Acidity Accurately weigh about I ml of sample in a 250 ml beaker. Dilute with about 100 ml 

of w ater. Titrate w ith 0. 1 N sodium hydroxide solution to an equivalence point of pi I 
8. 1 5. as determined using a b\ pH meter. Calculate acidity as percent by weight of 
acetic acid using the factor: I ml of 0. 1 N sodium hydroxide is equivalent to 60.05 mg 
acetic acid. 

Carbonv Is Principle : The total carbonyls of Smoke Flavourings are determined 

spectrophotometrically by reaction with 2.4-dinitrophen> Ihydrazine (2,4-DNPH) and 
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expressed as heptaldehyde. The carfoonyls of liquid smoke are converted to hy drazonc 
derivatives by reaction with 2.4-DNPH in acid medium at 60". A red pigment is formed 
on adjusting to alkaline pi I and the absorbance is read at 430 nm. 

Apparatus : Spectrophotometer with 1 cm cuvettes, water bath at 60a5". 25 ml 
volumetric flasks, miscellaneous glassware. 

Reagents : 

- Benzene 

- Ethanol (anhydrous): Render carbonyl-free by adding 1% 2.4-DNPH. a few drops of 
concentrated HCI. refluxing 3 h and distilling. 

- 2.4-DNHP: Recrystallize from carbonyl-free methanol. 

- Potassium hydroxide pellets (KOH) 

- Heptaldehyde 

- Trichloroacetic Acid (TCA) 

Solutions: 

( 1 ) Saturated 2.4 -DNPI I: 0.05% in benzene. Shake for I h or prepare 1 day in advance 
and allow to settle overnight. Insoluble crystals of 2.4-DNPH should be present, Filter 
the upper layer prior to use. Prepare fresh weekly. 

(2) KOH solution: 4% w/v in carbonyl-free ethanol. Prepare fresh daily. 

(3) TCA solution: 4% w/v in benzene. Stable at room temperature. 

(4) 0. 1% Smoke Flavouring, prepared as follows: I ml or 1 gram sample dissolved or 
diluted to 50 ml with carbonyl-free alcohol of which 5 ml is diluted to 100 ml with a 
10% carbonyl-free ethanol - 90% benzene solution. 

(5) Heptaldehyde standard solution: 30 ug ml in benzene. 

Procedure : Place 1 ml of diluted sample (Solution 4) in a 15 ml volumetric flask and 1 
ml benzene in another flask to serve as the blank. 

Add to each volumetric flask: 

- I ml benzene 

- 2 ml saturated 2.4-DNPH solution (Solution I ) 

- 2 ml TCA solution (Solution 3) 

Cover with glass stoppers and heat for 30 min at 60'. Immediately cool in an ice bath. 
Add 5 ml of KOH solution (Solution 2) and dilute to 25 ml with carbony l-free ethanol. 
Allow colour to develop exactly 10 min after addition of Solution 2, then read 
absorbance at 430 nm. Correct absorbance for the blank. 

Construct a calibration curve using the standard Heptaldehyde solution (solution 5) in 
the range of 1-30 ug ml plotting absorbance at 430 nm versus concentration. 

Calculate % Carbonyls (as heptaldehyde) from the calibration curve, correcting for 
dilution of the sample. 

Phenols Principle : Phenolic compounds can be determined spectrophotometrically after reacting 

with 2.6-Dibromo-N-chloro-p-benzoquinoneimine (BQC) in a basic buffer. The method 
cannot differentiate between phenolic compounds but gives reproducible results 
expressed as 2.6-dimethoxyphenol (2,6-DMP). A solution of sample is reacted with 
BQC reagent in a basic borate buffer to form indophenols. which have a blue colour. 
The colour developed is quantitated at 610 nm using a standard curve prepared with 
2.6-DMP. 

Apparatus: 

- Spectrophotometer with I cm cells 

- 100 ml volumetric flasks 

- Centrifuge 

- Assorted glassware 

Smoke flavourings 12000) /tape 4 lii 
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Reagents : 

-.Cupric sulfate (CuSO., 5II-.0) 

- Sodium borate (Na.B.O, I0H ; 0) 

- Sodium hydroxide 

- 2.6-Dibromo-N-chloro-p-benzoquinoneimine 

- 2,6-Dimethoxvphenol 

- 1-Butanol 

- Methanol 

Solutions : 

( 1 ) 0.05% w v CuSO : 51 IX) in water. 

(2) 24.8 g NaJl,() ? 10H.O dissolved in 900 ml water. Adjust pH to 9.8 with sodium 
hydroxide I S and add water to 1 .000 ml volume. 

(3) 40 mg BQC dissolved in 10 ml methanol. (Prepare fresh daily.) 
(4 ) 2.6-Dimethoxyphenol in water, 20 ugml. 

(5 ) 0.2% Smoke flavourings in w ater. 

Procedure : Place 5 ml of diluted sample solution (Solution 5) in one test tube and 5 ml 
of water in another test tube to serve as the blank. Then add to each tube: 

- I ml of cupric sulfate solution (Solution I ). 

- 5 ml of borate buffer ( Solution 2). 

- 4 drops of BQC reagent (Solution 3 ). 

Cover each tube, shake vigorously, and allow colour development in the dark for 
exactly 10 min. Add 10 ml of l-butanol to each test tube, cover and invert 6 to 8 times 
(do not shake). Centrifuge test tubes for 5 min at 700 rpm. 

Measure the absorbance of the sample at 610 nm and correct for the blank. 
Construct a calibration curve using the standard 2,6-DMP solution (Solution 4) in the 
range of 1-20 ug ml. plotting absorbance at 610 nm versus concentration. 

Calculate percent Phenols Content (as 2.6-DMP) from the calibration curve, correcting 
for dilution of the sample. 
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DEFINITION 

CA S. number 
Chemical formula 
Formula weight 

Assay 

DESCRIPTION 
FUNCTIONAL USES 
CHARACTERISTICS 
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Solubility (FNP 5) 
Test for sodium (FNP 5) 
Test for sulfate (FNP 5) 
PURITY 

Loss on drying (FNP 5) 
Selenium (FNP 5) 

METHOD OF ASSAY 
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SODIUM SULFATE 

Prepared at the 55th JECFA (2000) and published in FNP 52 Add S (2000). 
superseding tentative specifications prepared at the 53rd JECFA (1999) and 
published in FNP 52 Add 7 (1999). A temporal AD/ "Not specified" was established 
at the 5 3rd JECFA (1999). 

Glauber's salt (decahydrate form); INS No. 514 



7757-82-6 (Anhydrous) 
7727-73-3 (Decahydrate) 
Na : S0 4 xII-0 (x - 0 or 10) 

142.04 (Anhydrous) 
322.1° (Decahydrate) 

Not less than 99.0 % on the dry basis 

Colourless crystals or fine, white crystalline powder. The decahydrate is efflorescent. 
Colour adjuvant 



Freely soluble in water; practically insoluble in cthanol 
Passes test 
Passes test 



Anhydrous: Not more than 1% (105°. 4 h) 
Decahydrate: Between 5 1 .0% and 57.0% (105°, 4h) 

Not more than 30 mg/kg 

Test 0.2 g of the sample as directed in the Limit Test (Method II ) 
Not more than 2 mg kg 

Determine using an atomic absorption technique appropriate to the specified level. The 
selection of sample size and method of sample preparation, may be based on the 
principles of the method described in FNP 5, " Instrumental Methods". 

Weigh accurately about 0.5 g of the dried sample, dissolve in 200 ml of water, add 1 ml 
of hydrochloric acid and heat to boiling. Gradually add, in small portions and while 
stirring constantly, an excess of hot barium chloride TS (about 10 ml), and heat the 
mixture on a steam bath for I h Collect the precipitate on a filter, wash until free from 
chloride, dry, ignite and weigh. The weight of the barium sulfate so obtained, 
multiplied by 0.6086 corresponds to the equivalent amount of Na,SO,. 



Sodium sulfate (200(1) pa^c I (1) 
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SYNONYMS 
DEFINITION 

CA S. number 
Structural formula 



SORBITAN MONOLAURATE 

Prepared at the 55lh JECFA (2000) and published in FS'P 52 Add 8 (2000). 
superseding specifications prepared at the 44th JECFA (1995) and published in 
FNP 52 Add 3 (1995) A group ADl of 0-25 mg/kg bw for sorbitan esters of lauric. 
oleic, palmitic, and stearic acid svas established at the 26th JECFA (1982). 

Sorbitan laurate; INS No. 493 

A mixture of the partial esters of sorbitol and its mono- and dianhydrides with edible 
lauric acid 

1338-39-2 

Contains lauric acid csterified with polyols derived from sorbitol including the 
following types: 



Assay 

DESCRIPTION 

FUNCTIONAL USES 
CHARACTERISTICS 

IDENTIFICATION 
Solubility ( FNP 5) 
PURITY 
Water (FNP 5) 
Sulfated ash (FNP 5) 
Acid value (FNP 5) 
Saponification value (FNP 5) 
Hydroxyl value (FNP 5) 



CH 2 OH 


CH 2 


H — C — OH 


H— C— OH 


HO— C— H 


HO— C— H 


H — C — OH 


II— C 


H— C— OH 


H_C— OH 


CH 2 OH 


CH 2 OH 



CH 2 - 



H— C— OH 



U—C—OH 
CH 2 



Sorbitol 



1,4-Sorbitan 



Isosorbidc 



Saponification of 100 g of the sample yields not less than 36 g and not more than 49 g 
of polyols, and not less than 56 g and not more than 68 g of fatty acids. The polyol 
content shall be not less than 95% of a mixture of sorbitol, 1 ,4-sorbitan and isosorbidc. 

Amber-coloured oily viscous liquid, light cream to tan beads or flakes or a hard, waxy 
solid with a slight odour 

Emulsifier, stabilizer 



Dispersiblc in hot and cold water 

Not more than 2% (Karl Fischer Method) 
Not more than 0.5% 
Not more than 7 

Not less than 1 55 and not more than 1 70 
Not less than 330 and not more than 358 



Sorbitan monolaurate (2000) [hirc I 12) 
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Lead Not more than 2 mg/kg 

Determine using an atomic absorption technique appropriate to the specified level. The 
selection of sample size and method of sample preparation may be based on the 
principles of the method described in FNP 5, "Instrumental Methods" 

METHOD OF ASSAY Transfer about 25 g of the sample, accurately weighed, into a 500-ml round-bottom 

flask, add 250 ml of alcohol and 7.5 g of potassium hydroxide, and mix. Connect a 
suitable condenser to the flask, reflux the mixture for 1 to 2 h, and then transfer to an 
800-ml beaker, rinsing the flask with about 100 ml of water and adding it to the beaker. 
Heat on a steam bath to evaporate the alcohol, adding water occasionally to replace the 
alcohol, and evaporate until the odor of alcohol can no longer be detected. Adjust the 
final volume to about 250 ml with hot water. Neutralize the soap solution with dilute 
sulfuric acid (1 in 2), add 10% in excess, and heat, while stirring, until the fatty acid 
layer separates. Transfer the fatty acids to a 500-ml separator, wash with three or four 
20-ml portions of hot water to remove polyols, and combine the washings with the 
original aqueous polyol layer from the saponification. Extract the combined aqueous 
layer with three 20-ml portions of petroleum ether, add the extracts to the fatty acid 
layer, evaporate to dryness in a tared dish, cool and weigh. 

Neutralize the polyol solution with a 1 in 1 0 solution of potassium hydroxide to pH 7 
using a suitable pH meter. Evaporate this solution to a moist residue, and separate the 
polyols from the salts by several extractions with hot alcohol. Evaporate the alcohol 
extracts on a steam bath to dryness in a tared dish, cool, and weigh. Avoid excessive 
drying and heating. 
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SYNONYMS 
DEFINITION 

Chemical names 
Chemical formula 

Structural formula 



I I I 

STEARYL TARTRATE 

Prepared at the 55th JECFA (2000) and published in FNP 52 Add 8 (2000). 
superseding specifications prepared at the 46th JECFA (1996) and published in 
FNP 52 Add 4 (1996). No ADl was established, but a level of use ofO - 500 mg/kg in 
flour was accepted at the 9th JECFA (1965). 

Stearyl palmityl tartrate; INS No. 483 

The product of the esterification of tartaric acid with commercial stearyl alcohol, which 
consists essentially of stearyl and palmityl alcohols; consists mainly of diester, with 
minor amounts of monoester and of unchanged starting materials 

Main components are distearyl tartrate, dipalmityl tartrate and stearylpalmityl tartrate 

Distcaryl tartrate: C m Y\ 1% 0 ( , 
Dipalmityl tartrate: Cj^H^A, 
Stearylpalmityl tartrate: C-.hH^O,, 



COOR 
I 

II— C— OH 
I 

H— C— OH 
COOR 



Formula weight 
Assay 

DESCRIPTION 
FUNCTIONAL USES 
CHARACTERISTICS 

IDENTIFICATION 
Solubility (FNP 5) 
Melting range (FNP 5) 



Where R = (CH 2 ) n CH, or (CH 2 ), S CH, 

Distearyl tartrate: 655.06 
Dipalmityl tartrate: 598.95 
Stearylpalmityl tartrate: 627.00 

Not less than 90% of total ester content corresponding to an ester value within the range 
of 163 to 180 

Cream-coloured unctuous substance 
Flour treatment agent 



Insoluble in water, insoluble in cold ethanol, soluble in hot cthanol 
67 - 77° 



Hydroxy 1 value (FNP 5) 
Test for tartrate (FNP 5) 
PURITY 

Sulfated ash (FNP 5) 
Total tartaric acid 



200 to 220 
Passes test 



Not more than 0 5% 

Test 2 g of the sample (Method 1) 

Not less than 18% and not more than 35% 
See description under TESTS 



Sh-aryl tartrate fJ?WWy page I (3) 
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l Jnsaponillable matter Not less than 77% and not more than 83% 

See description under TESTS 

Acid value Not more than 6 

See description under TESTS 

1 .cad Not more than 2 mg kg 

Determine using an atomic absorption technique appropriate to the specified level. The 
selection of sample size and method of sample preparations may be based on the 
principles of method described in l-'NP 5. "Instrumental Methods'*. 

TESTS 

PURITY TESTS 

Total tartaric acid Standard Curv e 

Transfer 100 mg of reagent-grade tartaric acid, accurately weighed, into a 100-ml 
volumetric flask, dissolve it in about 90 ml of water, add water to volume, and mix 
well. Transfer 3.0-. 4.0- . 5.0-. and 6.0-ml portions into separate 19 x 150-mm matched 
cuvettes, and add sufficient water to make 10.0 ml. To each cuvette add 4.0 ml of a 
freshly prepared I in 20 solution of sodium metavanadate and 1 .0 ml of acetic acid. 
(Note: Use these solutions within 1 0 min after color development. ) Prepare a blank in 
the same manner, using 10 ml of water in place of the tartaric acid solutions. Set die 
instrument at zero w ith the blank, and then determine the absorbance of the four 
solutions of tartaric acid at 520 nm w ith a suitable spectrophotometer or a photoelectric 
colorimeter equipped w ith a 520-nm filter. From the data thus obtained, prepare a 
standard curve by plotting the absorbances on the ordinate against the corresponding 
quantities, in mg. of the tartaric acid on the abscissa. 

Test Preparation 

Transfer about 4 g of the sample, accurately w eighed, into a 250-ml Erlenmeyer flask, 
and add 80 ml of approximately 0.5N potassium hydroxide and 0.5 ml of 
phenolphthalein TS. Connect an air condenser at least 65 cm in length to the flask, and 
heat the mixture on a hot plate for about 2.5 h. Add to the hot mixture approximately 
1 0° o phosphoric acid until it is definitely acid to congo red test paper. Reconnect the air 
condenser, and heat until the fatty acids arc liquified and clear. Cool and then transfer 
the mixture into a 250-ml separator w ith the aid of small portions of w ater and 
chloroform. Extract the liberated fatty acids with three successive 25-ml portions of 
water, and add the washings to the separator containing the water lay er. Transfer the 
contents of the first separator to a 250-ml beaker, heat on a steam bath to remove traces 
of chloroform, filter through acid-w ashed, fine-texture filter paper into a 500-ml 
volumetric flask, and finally dilute to volume with water (Solution I). Pipet 25.0 ml of 
this solution into a 100-ml volumetric flask, and dilute to volume with water (Solution 
ID- 

Procedure 

Transfer 10.0 ml of Solution II prepared under Test Preparation into a 19 x 1 50-mm 
cuvette. Add 4.0 ml of a freshly prepared I in 20 solution of sodium metavanadate and 
1 .0 ml of acetic acid. (Note: Use these solutions within 10 min after color 
development. ) Prepare a blank in the same manner, using 10 ml of water in place of the 
tartaric acid solutions. Set the instrument at zero w ith the blank, and then determine the 
absorbance of the solution at 520 nm w ith a suitable spectrophotometer or a 
photoelectric colorimeter equipped w ith a 520-nm filter. From the standard curve 
determine the weight, in mg. of tartaric acid in the final dilution, multiply this by 20, 
and divide the result by the weight of the original sample to obtain the percentage of 
tartaric acid. 



Unsaponifiable matter This procedure determines those substances frequently found dissolved in fatty 

materials that cannot be saponified by alkali hydroxides but that are soluble in ordinary 
fat solvents. 

Ste<inl Kinnth- <:mn W v - <H 
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Procedure 

Weigh accurate!) 5 0 g of the sample into a 250-ml flask, add a solution of 2 g 
potassium hydroxide in Hi ml of alcohol, and boil gently under a reflux condenser 
for I h. Transfer the contents of the tlask to a glass-stoppered extraction cylinder 
(approximately 30 cm in length. 3.5 cm in diameter, and graduated at 40. 80, and 
130 ml). Wash the Mask with sufficient alcohol to make a volume of -40 nil in the 
cy Under, and complete the transfer with warm and then cold water until the total 
volume is SO ml. finally, wash the tlask with a few ml of petroleum ether, add the 
washings to the cylinder, cool the contents of the cy linder to room temperature, and 
add 50 ml of petroleum ether. 

Insert the stopper, shake the cy linder vigorously for at least 1 mitt, and allow both 
layers to become clear. Siphon the upper layer as completely as possible without 
removing any of the lower layer, collecting the ether fraction in a 500-ml separator. 
Repeat the extraction and siphoning at least six times with 50-ml portions of 
petroleum ether, shaking vigorously each time. Wash the combined extracts, with 
vigorous shaking, with 25-ml portions of 10° « alcohol until the wash water is 
neutral to phenolphthalein. and discard the w ashings. Transfer the ether extract to a 
tared beaker, and rinse the separator with 10 ml ol ether, adding the rinsings to the 
beaker. Hvaporalc the ether on a steam bath just to dry ness, and dry the residue to 
constant weight. preferably at 75" to 80" under a vacuum of not more than 200 mm 
of I Ig . or at 100" at ambient pressure for 30 min. Cool in a desiccator, and weigh to 
obtain the uncorrected weight of unsaponif'iable matter. 

Determine the quantity of fatty acids in the residue as follow s: Dissolve the residue 
in 50 ml of warm alcohol (containing phenolphthalein IS and previously 
neutralized with sodium hydroxide to a faint pink colour), and titrate with 0.02N 
sodium hydroxide to the same colour, lach ml of 0.02N sodium hydroxide is 
equivalent Hi 5.650 nig ot fatty acids, calculated as oleic acid. Subtract the 
calculated weight of fatty acids from the weight of the residue to obtain the 
corrected weight of unsaponifiable matter in the sample. 

\cid value Weigh accurately about I g of the sample and dissolve in about 20 ml of hot 95% 

elhanol, previously neutralized in the presence of 0.5 ml of phenolphthalein TS. 
Cool the solution, then neutralize by titration w ith 0.01 N ethanolic potassium 
hydroxide. 

... , 0.561 v titration value (ml) 

Acid value = 

sample weight (g) 

Retain the neutralized solution for the Assay. 

MF.THOD OF ASSAY Add exactly 50 ml of 0. 1 N ethanolic potassium hydroxide solution to the 

neutralized solution obtained above from the determination of the acid value and 
bring to a steady boil for 2 nun. Cool the solution and titrate the excess of potassium 
hydroxide with B ml of 0.1 N hydrochloric acid. Perform a blank determination (= A 
ml of 0. IN hydrochloric acid). 

_ . .5.6/ v (A - B) 
Ester value 

weight of sample (g) 
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D-TAGATOSE 



SYNONYMS 
DEFINITION 

Chemical names 
C.A.S. number 
Chemical formula 
Structural formula 



Formula weight 
Assay 

DESCRIPTION 



New specifications prepared at the 55th JECFA (2000) and published in FNP 52 Add 
8 (2000). No ADl was allocated at the 55th JECFA (2000). 

D-/y.to-hexulose 

D-Tagatose is a ketohexosc, an cpimer of l>- fructose inverted at C-4, with a sweet 
taste. It is obtained from o-galactose by isomcrization under alkaline conditions in the 
presence of calcium. 

D-Tagatose 

87-81-0 

C 6 H 12 0 6 

CH 2 OH 
I 

c = o 

I 

HO-C-H 
I 

HO-C-H 
I 

H-C-OH 
I 

CH,OH 
180.16 

Not less than 98% on the dry basis 

Virtually odourless, white or almost white crystals 



FUNCTIONAL USES 
CHARACTERISTICS 

IDENTIFICATION 

Solubility (FNP 5) 

Specific rotation (FNP 5) 

Melting range (FNP 5) 

Reaction with alkaline cupric 
tartrate 

Chromatography 



PURITY 

Loss on drying (FNP 5) 
Total ash (FNP 5) 



Sweetener, texturizer, stabilizer, humectant, formulation aid 



Very soluble in water, very slightly soluble in ethanol 
[aft: - 4 to - 5.6° (1% aqueous solution) 
133 - 137° 

Proceed as directed for the measurement of reducing substances (Method II). A 
copious red precipitate of cuprous oxide is formed. 

The retention time for the major peak in the chromatogram of the sample solution 
corresponds to that for D-tagatose in the chromatogram of reference standard d- 
tagatosc (available from Aria Foods Ingredients amba, Skanderborgvej 277, 8260 
Viby, Denmark) using the conditions described in the METHOD OF ASSAY. 



Not more than 0.5% (102°, 2 h) 
Not more than 0.1% 
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Lead (I NP 5) Not more than Imgkg 

Determine using an atomic absorption technique appropriate to the specified level. The 
selection of sample si/e and method of sample preparation may be based on the 
principles of the method described in I NP 5. "Instrumental methods'". 

METHOD OF ASSAY Determined by liquid chromatography (I NP5) using the following procedure. 

Preparation of sample solution. Weigh accurate!) about 50 mg of dry sample into a 
10-idI volumetric flask and add about 8 ml of purified, deioni/ed water Bring sample- 
to complete dissolution and dilute to mark with purified deioni/.ed water, f ilter 
through a 0.2 urn filter. 

Preparation of reference solution: Use dr> standard i>-tagatose. Prepare a solution of 
the reference material as described for the sample solution. 

Apparatus: Liquid chromatograph equipped with a refractive index detector and an 
integrator. 

Conditions 

Column: liiorad Aminex IIPX-87C ( length 30 cm. diameter 7 8 mm. particle si/.e *) 
urn) or equivalent 
Column temperature: 85 

Mobile phase: Deionized water with 50 ppm calcium acetate 
flow rate: 0.6 ml min 
Injection volume: 20 ul 

Procedure: Separately inject equal volumes of the sample solution and the reference- 
solution into the chromatograph. Record the chromatograms and measure the 
response of n-tagatose peak. Calculate the content of n-tagatose in the sample 
solution by the following formula: 

°,n-Tagatose 100 < A s A,) (\V K VV S ) 

Where 

A s = Peak area of sample solution 

A R Peak area of reference solution 

W's Weight of dry sample (mgt 

W' K Weight of dry reference standard (mg) 
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SYNONYMS 
DEFINITION 

Chemical names 

C.A.S. number 
Chemical formula 

Structural formula 



Formula weight 
Assay 

DESCRIPTION 
FUNCTIONAL USES 
CHARACTERISTICS 

IDENTIFICATION 
Solubility (FNP 5) 
Spectrometry 
Xanthophylls 
PURITY 

Residual solvent (FNP 5) 
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TAGETES EXTRACT 
(Tentative) 

Prepared at the 55th JECFA (2000) and published in FNP 52 Add 8 (2000). 
superseding tentative specifications prepared at the 3 1st JECFA (1987) and 
published in FNP 38 (1988) and in FNP 52 (1992). No ADl was allocated at the 31st 
JECFA (1987). 

Information required on composition of commercial products, test for identification of 
xanthophylls and method of assay. Comments on other aspects of the monograph are 
invited. 

Xanthophylls 

The major colouring principles are lutein and its dipalmitate (helenien), obtained by 
hexane extraction of dried petals of Tagetes erecta L with subsequent removal of the 
solvent. Other hydroxy derivatives of carotenes may be present together with other 
oxyderivatives such as epoxides; may contain fats, oils and waxes naturally occurring 
in the plant material together with edible vegetable oils added after the extraction. 

Lutein: p,e-Carotene-3,3'-diol, 

Helenien: Lutein dipalmitate; p,E-Carotene-3,3'-diol dipalmitate 

127-40-2 (lutein) 

Lutein: C«oHj«0 2 
Helenien: C^Hi^O* 




Lutein: R = H 

Helenien: R = CHj(CH,) M CO 

Lutein: 568.88 
Helenien: 1045.71 

Content of total colouring matter (calculated as lutein) not less than declared 

Dark yellow-brown liquid 

Colour 



Insoluble in water; soluble in hexane 

An acetone solution of the sample shows maximum absorption at about 444 nm 
Information required 

Hexane: not more than 50 mg /kg 
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I i I Not more than 2 mg kg 

Determine using an atomic absorption technique appropriate to the specified level, lhe 
selection ot sample size and method of sample preparation tna\ be based on the 
principles of the method described on I NP 5. "Instrumental methods". 

METHOD OF ASSAY Information required 



Tagetes extract <2im> ,*.\v J C> 



Copyrighted material 



TALC 



I 19 



SYNONYMS 
DEFINITION 



C.A.S. number 
DESCRIPTION 

FUNCTIONAL USES 

CHARACTERISTICS 

IDENTIFICATION 
Solubility (FNP 5) 
Infrared absorption 



X-Ray diffraction 
PURITY 

Loss on ignition (FNP 5) 

Loss on drying (FNP 5) 
Water-soluble « 



Water-soluble iron 



Prepared at the 55th J EC FA (2000) and published in FNP 52 Add 8 (2000). 
superseding specifications prepared at the 51st JECFA (1998) and published in FNP 
52 Add 6 (1998). An AD1 ■'Not specified" was established at the 30th JECFA (1986). 

Talcum; INS No. 553(iii) 

Naturally occuring hydrous magnesium silicate containing varying proportions of 
such associated materials as alpha-quartz, calcite, chlorite, dolomite, magncsitc and 
phlogopite. Talc derived from deposits that are known to contain associated asbestos 
is not food grade. 

14807-96-6 

Odourless, very fine, white or greyish white crystalline powder; unctuous, adheres 
readily to the skin, free from grittiness. 

Anticaking agent, filter aid, coating agent, surface-finishing agent, texturizing agent, 
component of chewing gum base. 



Insoluble in water and ethanol 

The infrared absorption spectrum of a potassium bromide dispersion of the sample 
exhibits major peaks as follows: 



3677 ± 2 cm"' 
l018±2cnV' 
669 ± 2 cm"' 



OH group 
Si-O-Si group 
MgO-Si group 



The X-ray diffraction pattern of a random powder sample exhibits reflections at d 
values of 9.34 A, 4.66 A and 3.12 A 



Not more than 9% 

Accurately weigh 1 g sample into a tared platinum crucible, cover crucible, apply heat 
gradually and ignite for at least 3 h to a constant weight. 
Not more than 0.5% (105 °. I h) 

Not more than 0.2% 

Boil 20 g sample with 200 ml of water in a 250 ml beaker for 15 min., stir to avoid 
spurting. Cool to room temperature, transfer the contents to a 250 ml volumetric flask, 
rinse beaker with 25 ml water, add rinsings to the volumetric flask and make up to 
volume. Allow the mixture to stand for 15 min. and filter (use filtrate for the 
determination of water-soluble iron, below). Evaporate 100 ml of this solution, 
representing 8 g of talc, in a tared platinum dish on a steam bath to dryness and ignite 
gently to constant weight. The weight of the residue docs not exceed 16 mg. 

Slightly acidify with hydrochloric acid TS the remaining half of the filtrate obtained in 
the test for water-soluble substances (above) and add 1 ml of potassium ferrocyanidc 
TS. The solution does not turn blue. 



Acid-soluble substances 



Not more than 2.5 % 

Accurately weigh 2 g sample into a beaker, add 25 ml water and 10 ml of 
hydrochloric acid. Digest the sample on a hot plate for 15 min. taking care to avoid 
spurting of sample. Cool, transfer the contents into a 50 ml volumetric flask, rinse the 
beaker with water, add rinsings to the volumetric flask and make up to volume. Mix 
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the contents and (liter. To 20 ml of the filtrate in a tared platinum dish, add 2 ml of'2N 
sulfuric acid, evaporate to dry ness and ignite to a constant weight. The residue does not 
exceed 20 mg. 

Lead Not more than 2mg kg 

Determine using an atomic absorption technique appropriate to the specified level. The 
selection of sample size and method of preparation may be used on the principles of the 
methods described in FNP 5, "Instrumental Methods". 
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d-a-TOCOPHEROL, CONCENTRATE 



SYNONYMS 
DEFINITION 



Chemical names 



Prepared at the 55th JECFA (2000) and published in FNP 52 Add 8 (2000), 
superseding tentative specifications prepared at the 30th JECFA (1986) and published 
in FNP 37(1986) and in FNP 52 (1992). A Group AD1 of 0.1 5-2 mg/kg bw for dl-a- 
tocopherol and d-a-tocopheroi, concentrate, singly or in combination, was established 
at the 30th JECFA (1986). 

Vitamin E, RRR-a -tocopherol, 5,7,8-trimethyltocol, (+)-a-Tocopherol; INS No.307 

d-a-Tocopherol, concentrate is a form of Vitamin E obtained by the vacuum steam 
distillation of edible vegetable oil products, comprising a concentrated form of 
d-a-tocopherol. It may contain an edible vegetable oil added to adjust the required 
amount of total tocopherols, and the content of d-a-tocopherol may be adjusted by 
suitable physical and chemical means. 

(2R,4'R,8 , R)-2,5,7,8-tctramcthyl-2-(4 , ,8',12 , -trimethyltridecyl)-chroman-6-ol 



CA S. number 
Chemical formula 
Structural formula 



No. 59-02-9 (Vitamin E) 
C 2 9H M 0 3 



Formula weight 
Assay 

DESCRIPTION 

FUNCTIONAL USES 
CHARACTERISTICS 

IDENTIFICATION 
Solubility (FNP 5) 



Colour reaction 

PURITY 
Specific rotation 

Acidity 




430.71 

Not less than 40% of total tocopherols, of which not less than 95% consists of 
d-a-tocopherol 

Brownish red to light yellow, nearly odourless, clear viscous oil, which oxidizes and 
darkens slowly in air and on exposure to light 

Antioxidant, nutrient 



Insoluble in water; soluble in ethanol; miscible with ether 

The retention time of the major peak in the chromatogram of the sample solution is the 
same as that of the standard solution, both relative to the internal standard, as obtained in 
the Assay. 

Dissolve about 0.05 g of the sample in 10 ml of absolute ethanol. Add, with swirling, 2 
ml of nitric acid and heat at about 75° for 15 min. A bright red to orange colour develops 



[a]" 0 : Not less than +24° 
See description under TESTS 

Dissolve 1 g of the sample in 25 ml of a mixture of equal volumes of ethanol and ether 
that has been neutralized to phenolphthalein TS with 0.1 N sodium hydroxide, add 0.5 ml 
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of phenolphthalein TS. and titrate with 0.1 N sodium hydroxide until the solution 
remains faintly pink after shaking for 30 sec. Not more than 1 .0 ml of 0. 1 N .sodium 
hydroxide is required. 

Lead Not more than 2 mg kg 

Determine using an atomic absorption technique appropriate to the specified level. Hie 
selection of sample size and method of sample preparetion may be based on the 
principles of the method described in KNP 5. "Instrumental methods". 

TESTS 

PURITY TESTS 

Specific rotation Transfer an accurately weighed sample, equivalent to about 1 00 mg of total tocopherols. 

to a separator, and dissolve it in 50 ml of ether. To the separator add 20 ml of a 10% 
solution of potassium ferricyanide in 0.8% sodium hydroxide solution, and shake for 3 
min. Wash the ether solution with four 50-ml portions of w ater, discard the washings, 
and dry over anhydrous sodium sulfate. 

Evaporate the dried ether solution on a water bath under reduced pressure or in an 
atmosphere of nitrogen until about 7 or 8 ml remain, and then complete the evaporation, 
removing the last traces of ether w ithout the application of heat. Immediately dissolve 
the residue in 5 ml of isooctane. and determine the optical rotation. Calculate the specific 
rotation, using as c the concentration expressed as the number of g of total tocopherols, 
determined in the Assay, in 100 ml of the solution. 

METHOD OF ASSAY Gas Liquid Chromatographic Method (FNP 5) 

Reagents and solutions: 

Internal Standard Solution: Transfer about 600 mg of hexadecyl hexadecanoate. 
accurately weighed, to a 200-ml volumetric flask, dissolve in a solution containing 2 
parts of pyridine and 1 part of propionic anhy dride, dilute to volume w ith the solution, 
and mix. 

Standard solution: Transfer 12-. 25-, 37-, and 50-mg portions of USP Alpha Tocopherol 
Reference Standard, accurately weighed, to separate 50-ml Erlenmeyer flasks hav ing 
19 38 standard-taper ground-glass necks. Pipet 25.0 ml of the Internal Standard Solution 
into each flask, mix. and reflux for 10 min. under water-cooled condensers. 

Sample solution: Transfer about 60 mg of the sample, accurately weighed, to another 
50-ml Erlenmeyer flask, pipet 10.0 ml of the Internal Standard Solution into the flask, 
mix, and reflux for 10 min. under a water-cooled condenser. 

Chromatographic System 

Use a gas chromatograph equipped with a flame-ionization detector and a glass-lined 
sample-introduction system or on-column injection. Under typical conditions, the 
instrument contains a 2-m x 4-rnm borosilicate glass column packed with 2% to 5% 
methy Ipolysiloxane on 80- to 100-mesh acid-base washed siliconized chromatographic 
diatomaceous earth. The column is maintained isothermally between 240" and 260°. the 
in jection port at about 290". and the detector block at about 300°. The flow rate of dry 
carrier gas is adjusted to obtain a hexadecyl-hexadecanoate peak approximately 1 8 to 20 
min alter sample introduction when a 2° o stationary phase is used, or 30 to 32 min when 
a 5% stationary phase is used. (Note: Cure and condition the column as necessary). 

System Suitability 

Chromatograph a suitable number of injections of the sample solution, as directed under 
Calibration, to assure that the resolution factor R, between the major peaks occurring at 
retention times of approximately 0.50 (5-tocopherol propionate) and 0.63 (fi- and 
Y-tocopheryl propionates), relative of hexadecyl hexadecanoate at 1 .00. is not less than 
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Calibration 

Chromatograph successive 2- to 5-ul portions of each standard solution until the relative 
response factor F, for each is constant (i.e. within a range of approximately 2 0 «) for three 
consecutive injections. If graphic integration is used, adjust the instrument to obtain at 
least 70" o maximum recorder response for the hcxadecyl hexadecanoate peak. Measure 
the areas under the first I u-tocophery I propionate) and second (hcxadecyl 
hexadecanoate) major peaks, and record the values as A, and A t . respectively. Calculate 
the factor f . for each concentration of (A, A,) x (CO. in which C, and C\ are the exact 
concentrations, in mg per ml. of hcxadecyl hexadecanoate and of I. JSP Alpha Tocopherol 
Reference Standard in the Standard Preparation, respectively Prepare a relative response 
factor curve by plotting area of rx-locophcryl propionate versus relative response factor. 

Procedure 

Inject a suitable portion (2 to 5 ul) of the Assay Preparation into the chromatograph. and 
record the ehromatogram. Measure the areas under the four major peaks occurring at 
relative retention times of 0.50. 0.63. 0.76. and 1 ,00. and record the values as A,.. A (1 .,. 
A,, and A,, corresponding to o-tocopherol propionate. |1- and y-tocopheryl propionates, 
u-tocophery I propionate, and hexndecyl hexadecanoate, respectively. Calculate the 
weight, in mg. of each tocopherol form in the sample by the following formulas: 

o- tocopherol (IOC, f ix (A A ) 

\\- and y-tocopherols ( IOC, I ) x ( A i. r A , ) 

u-tocopherol ( IOC, I ) x (A„ A,) 

where 

I is obtained from the relative response factor curve (see Calibration) for each of the 
corresponding areas under the 6-. fl- and y-. and u-tocopheryl propionate peaks produced 
by the Assay Preparation. (NOTR: Tlie relativ e response factors for o-tocophery I 
propionate and for |5- and y-tocophery I propionates have been determined empirically to 
be the same as for u-tocophery I propionate). 
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SYNONYMS 
DEFINITION 

Chemical names 
C.A.S. number 
Chemical formula 
Structural formula 



TREHALOSE 



New specifications prepared at the 55th J FX- FA (2000) and published in FNP 52 Add 
S (2000). An AD1 "nut specified" was established at the 55th JECFA (2000). 

a.a-trehalose 

A non-reducing disaccharide consisting of two glucose moieties joined together by 
an a- 1,1 glucosidic bond. It is made from liquefied starch by a multistep enzymatic 
process. The commercial product is the dihydrate. 

a-D-glucopyranosyUa-D-glucopyranoside, dihydrate 

6138-23-4 

C i: H :2 O n • 2H : 0 



CH20H 




.211: 



Formula weight 
Assay 

DESCRIPTION 
FUNCTIONAL USES 
CHARACTERISTICS 

IDENTIFICATION 
Solubility (FNP 5) 
Specific rotation (FNP 5) 
Melting point 
PURITY 

Loss on drying (FNP 5) 
Total ash (FNP 5) 
Lead 



378.33 

Not less than 98% on the dry basis 
White or almost white crystals 
Texturizer, stabilizer, humectant, sweetener 



Soluble in water, slightly soluble in ethanol 
[ a m : + 1 99° ( 5 % aqueous solution) 
97° 

Not more than 1.5% (60°, 5h) 
Not more than 0.05% 
Not more than 1 mg/kg 

Determine using an atomic absorption technique appropriate to the specified level. 
The selection of sample size and method of sample preparation may be based on the 
principles of the method described in FNP 5. "Instrumental Methods". 
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METHOD OF ASSAY Determine by liquid chromatography using the following conditions: 

Sample preparation: Weigh accurately about 3g of dry sample into a 1 00m I 
volumetric flask and add about 80 ml of deionized water. Bring sample to complete 
dissolution and dilute to mark with deionized water. Filter through a 0.45 micron 

nik-i 

Preparation of standard solution: Dissolve accurately weighed quantities of dry 
standard reference trehalose (available from llayashibara Co.. Ltd. 2-3 Shimoishii 1- 
chome, Okayama 700. Japan) in water to obtain a solution hav ing known 
concentration of about 30 mg of trehalose per ml. 

Apparatus: Liquid chromatograph equipped with a refractive index detector and an 
integrating recorder. 



Conditions: 



Column and packing : Shodex lonpack KS-801 or equivalent 
-length : 300mm 

-diameter : 10mm 

-temperature 50°C 

Mobile phase : water 

Flow rate : 0.4 ml min 



Injection volume : 8ul 



Procedure: Separately in ject equal volumes of the sample solution and the standard 
solution into the chromatograph. Record the chromatograms and measure the 
response of the trehalose peak. Calculate the quantity in mg of trehalose in I ml of 
the sample solution by the following formula: 



% trehalose 1 00 x ( R, , /R s ) ( WV W, ) 



where 

R s -= Peak area of trehalose in the standard preparation 
R t Peak area of trehalose in the sample preparation 
W s Weight in mg of trehalose in the standard preparation 
W, Weight of dry sample in mg 
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Section B. Specifications of certain flavouring agents 
Organization of the section for specifications of flavouring agents 

At its 44th meeting JLCI A considered ;i new approach to the safety evaluation of flavouring agents. This 
approach incorporates a series of criteria whose use enables the evaluation of a large number of these agents in 
a consistent and timely manner. At the current session of the Committee specifications of identity and purity 
were prepared for .144 flavouring agents (220 revised specifications, page 128-159. 124 new specifications, 
page 160-177). 

I he specifications are presented in a tabular format because with the number of flavouring agents now being 
evaluated, the method of presentation becomes a matter of efficiency. 

Information on specifications is giv en under the follow ing headings, most of w hich are self-explanatory: 

Name: Chemical name (Systematic name): Synonyms; f lavour and Lxtract Manufacturers' Association of 
the I 'nited States (I LMAl No: Council of Lurope (COL) No: Chemical Abstract Service Registry (CAS) No: 
Molecular weight: Chemical formula: Physical form/odour: Solubility: Solubility in ethanol. Roiling point 
(information only): Identification test (ID). IK infrared spectrum: Assay min% (see page 1 99-20 1: Gas 
chromatographic ((it) assay of flavouring agents): Acid value max: Refractive index (at 20". if not otherwise 
stated): Specific gravity (at 25°. if not otherw ise stated); Other requirements, e.g. additional tests; the JLCFA 
Session at which the specifications were prepared the status of the specification. R means "specifications 
revised". S means "existing specifications maintained. S.I means "existing tentative specifications 
maintained", (further information ). N means "new specifications", and N.I means "new tentative 
specifications, (further information required). 

Chemical names of the new specifications are sy stematic names to be in harmony w ith the substance names 
used in the W HO I'echnieal Report Series. When more than one systematic name exists, the systematic 
name which is listed is the closest to the name in the first column . 

The last column indicates the data (information) required for the tentative specifications. Abbreviations for 
"data required" are as follows: 

A-assay minimum, A(e)=equivalenee factor for assay*. A(m)^details of assay method. IiP=boiling point. 
II) identity test. Low assay ^quantitative information on by-products. Rl=refractiv e index. SOspeciflc 
gravity. *.\(e( is an equivalence factor to convert an assay obtained by aldehyde ketone determination, ester 
determination, total alcohols determination, or titration determination to the % value which would be 
obtained if CiC had been used for the assay (I NT >). 

The infrared and other spectra, used for identification and comparison purposes, are prov ided from page 179 
onwards. 
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NO 


H - - ■ - 

Name 


Chemical name 


Synonyms 


FEMA 


/» i-> r- 
COfc 


AAA 

CAS 


Mol Wt Formula 


Physical 
form/odour 


1 


Ally) propionate 


2-Propenyl propanoate 


Allyl propionate 


2040 


2V:i 


2408-70-0 


114 15 C6H12 02 


Colourless liquid 
with a sharp sour 


10 


Altyltiglate 


2-Propenyl trans-2- 
methyl-2-butenoate 


Allyl hglate 


2043 


2183 


7493-71-2 


140.18 C8H12 02 


Colourless to pale 

mild green 
frvity/green berry 
odour 


17 


Allyl phenylacelate 


2-Propenyl 


Afyl alpha-toluate 


2039 


2152 


1797-74-6 


176 22 C11H12 

OZ 


Colouriess. sfcghtty 
viscous liquid with a 
honey-like odour 


19 


A»yl dnnamate 


2-Propenyl 3-phenyl-2- 


Allyl bela-phenytacrylate, 
Propenyl dnnamate; 2-Propen- 
1-yl 3-phenyl-2-propenoate. 
Vinyl carbinyt cinnamate 


2022 


334 


1866-31-5 


188.22 C12H12 
02 


Colourless to light 

yellow, slightly 
viscous liquid with a 
p€dch/spocot odour 


2C 




2-Propenyl 2- 




2020 


;>■■ 


749^63-2 


177 21 C10H11N 

02 


Colourless to pale 
yellow liqukl witti a 
sharp heavy grape- 

a green topnote 




Mliyi ^-fuiudie 


^-rrupenyi rurdiw- 
carfcoxylate 


Miryi pyrcMiucdce 




■Jen 
•>yU 




1 c ,9 is ra hh Cft 
tjc. 1 j ^0 no uo 


VsUOUIICda ur pale 

straw liquid which 
darkens when 

exposed to air and 
daylight has a 
caramefc, fruity 
odour 


36 


Ethyl undecanoate 


Ethyl undecanoate 


Ethyl undecylate 


3492 


10633 


627-90-7 


214 35 C13H26 
02 


Colourless liquid 
with a wme-like, 
fatty/fruity. 

odour 


39 


E'.hyl hexadecanoate 


Ethyl hexadecanoate 


tiny] : 3 


2451 


634 


628-97.7 


284 49 C18H36 
02 


Colouriess crystals 
with a waxy odour 


40 


Ethyl odadecanoate 


Ethyl octadecanoate 


Ethyl stearate 


3490 


745 


111-61-5 


312.54 C20H40 
02 


Colourless, 
odourless mass 


41 


Ethanol 


Ethanol 


Ethyl alcohol 


2419 




64-17-5 


46 07 C2H6 0 


Clear, colourless, 
mobile liquid with a 
characteristic odour 
and a burning taste 


47 


lsoamy1octanoate 


j.-Mei".yiDjiyi ocianoaio 


Isoamyl caprylate 


20BO 


401 


2035-99-6 


214.35 C13H26 
02 


Colourless liquid 
with a fruity odour 


48 


tsoatnyl nonanoate 


3-Methyfoutyl 


Isoa.nyl nw.ylate 


2078 


391 


7779-70-6 


228.37 C14H28 
02 


Colourless oily liquid 
with a nutty, oty. 
apncol-like odour 


51 


Isoamyl 2-melhylbutyrale 


3-Methyt>utyl2- 
metnyiouianoaie 


Isoamyl 2-methyi butanoate 


3505 


10721 


27625-35-0 


172.27 C10H20 
02 


Colourless liquid 
wiOi a fruity odour 
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Ho 


Solubility 


Solubility in 


Boiling 


ID Test 


Assay 


Acid 


Refractive 


Specific 


Other Requirements 


JECFA 


Data 






ethanol 


point (°C) 




min % 


value 
max 


Index 


gravity 






required 


1 


• 


- 


122-123° 


IR 


99% 


- 


1.4105 


0 914 at 




55WR 




















20* 








10 


Slightly soluble m 




153 


[req] 


98 


10 


1 451 ■ 


0 93 ? 




55th/R,T 


ID 




water, ether and most 












1 454 


0943 










fixed oils 






















17 


- 


• 


89-93° at 


R 


■ 


- 


1 5122 at 


1.033- 




55tWR 










3mm Hg 








13 5" 


1.04" 








19 


insoluble m water 




256 




97% 




1 562- 


1 050- 




55th,'R 






soluble in oils 












1.569 


1.056 








20 


Almost nsoiuble in 




105° at 2mm 


IR 


98% 




1.569- 


1 12 




5S!h/R 






waier. soluble in 




Hg 








1577 












essential oils, poorly 
























soluble in propylene 
























glycol 






















21 






206-205" 


IR 


56 




149-15 


1 181 


None 


55ttvR 




















I23-) 








36 


Soluble m ethanol and 




255- 


r 


98% 




1438 


087 










oils, insoluble in water 






















39 


Soluble in ethanol and 




303" 


,'R 


99 


10 


1.404- 


0 663 - 


Melting point 24-26" 


55th,'R 






oils, insoluble in water 












• : i 


0.665 






40 


Soluble in etnanoiand 


• 


' M 


IR 


,55% 


1.0 


1.420- 


0 880- 


Meltng point: 33-38" 


55tfl7R 






o:s. insoluble water 




frm Hg 








1 440 


c oo: 
















95% 
























ethy. 
Seel 
























noale, 
and 
























other 
fatty 
























aads) 














41 


Soluble in water 




76" 


IR 


95 


0 003 


1364 


<0810 


None 


55BVR 




47 


Slightly soluble m 


1ml m 7ml 80% 


267-263' 


!R 


55 


10 


1 425 - 


0 855 - 




55t*vR 






propylene giycol. 


ethanol 










l .1-1 


0 861 










insoluble mi glycerol 
and water 






















4fi 


Soluble in ethancJ. 




260--265" 


IR 


96% 




1 427- 


086 




55BVR 






insoluble in water 












1.431 










51 


Soluble in ethanol and 




70-71 "at 


|req| 


95 




14124 


0.852- 




55th/R.T 


ID 




oil. insoluble in water 




8mm Hg 








0 661 
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No 


Mama 
name 


Chemical name 


Synonyms 


FEMA 


COE 


CAS 


Mol Wt Formula 


Physical 
form/odour 


58 


Geranyl acetate 


3.7-Dimethyl-2.6- 
odad.en-1-yl acetate 




2509 


201 


105-87-3 


196 29 C12H20 

02 


colourless 
Itquidlkxal odour 


64 


Knoomyi propionate 


3.7-Dimethyl-7-octen-1. 
y! propionate 




2985 


422 


105-89-5 


212.25 C13H24 
02 


cotourtess. oily 
odour 


69 


CitroneW valerate 


3,7-Oime:hyl-6-oclen-1- 
yl pentanoate 




2317 


459 


7540-53-6 


240 39 C15H28 
02 


liquid/rose, herb, 
honey-like odour 


70 


Geranyl hexanoale 


trans-3.7-Dimethyl-2.6- 
octadien-1-yl 
hexanoate 


Geranyl caproafe 


2515 


317 


10032-02-7 


252 40 C16H28 
02 


liquid/rcse- 
geranrum. 


72 




3.7-Dimethyi-2 6- 
octadienyl-2 methyl 
propanoate 




2513 


3061 


2345-26-8 


224 34 C14H245 
02 


colourless to pale 
yeitow Bquidi'rose 


74 


Rhodmyl isooutyrate 


3,7-Dimethyl-7-ccten-1- 
yi z-rTretr yi propanoa*e 






297 


133-5-23-8 


226 36 C14H26 

Vi 


colourtessto pale 

yeltow oiy 
Kjuid'fruity, floral 
odou' 


75 


Geranyl isovalerale 


3,7-Dimetfiyl-2.6- 

octadienyl-3- 
methyibutanoate 




2515 


443 


109-20-6 


238 37 C15H26 

Oi 


colourless to pale 


77 




3,7-Dimethyl-7-octen-1- 
yl-3-methylbuta.'ioate 




2987 


460 


7778-96-3 


240 26 C15H28 

02 


liquid/rose odour 


79 


rormc acra 


Pernio acid 




2487 


1 


64-18-6 


46 03 CH202 


cotourtess. highly 

corrosive 
iiquidi'charactenstc 
pungent odour 


80 


Acetaidehyde 


Acctaldehyde 


Ethanal. Acetic aldehyde 


20C3 


89 


T5-07-0 


44.05 C2H4 0 


flammable, 
colourless 
liquiduid/pungent 
ethereal odour 




nw;iiu dutu 


Acetic acid 






■ 


f>4 1 r l 7 




clear, cotourtess 


83 


KrofMonaiuenyae 


Propanal 




2923 


90 


123-38-6 


58 08 C3H6 0 


colourless, mobile 
liquid/sharp, 



pungent odour 
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No 


Solubility 


Solubility in 
ethanol 


Boiling 
point ("C) 


ID Test 


Assay 

min % 


Acid 
value 


Refractive 
Index 


Specific 
gravity 




JECFA 


Data 
required 


58 


soluble in alcohool, 
most fixed oils; slightly 
solufc'e in propylene 
glycol, insoiuoie in 


1 L in 9 ml 70% 
alcohol 


240-245' 


R 


90% (by 

ester 
neiHrmin 

..! 




1 458- 
• ,ii : 


0 900- 
0,914 






A(e) 


<yi 


soluble m alcohol, 
practically insoluble in 
water 




»55° 


IR 


- ' ' 
determin 






C 910 
115.5*1 




55:h'R- 


A(e| 


69 




- 


"' 


IR 


85% 
i min 
98% 

esters of 
citrorello 

■:md 
re'ated 
!>;■■>:'■■:• 

.1 ::h: 




1 4435 


0 690 
H5.5") 




55thi'R 




70 


- 


- 


24 0 s 




• : 

delermm 
atoni 




•45 


0 890 

05.5-:. 




55th:R,T 


Ale) 


n 


soluble n most organic 
solvents; insoluble m 




240" 




95% (by 
esler 

detemiin 
abor.) 


- 


1.451- 
' 4: ' 


0.885- 
0.893 
|d20i4) 




5Slh,'R.T 


A(e> 


74 


soluble jn atohol; 
insoluble in water 




250° 


MS 


95% (by 

dc'to'nin 
: " 




1 446- 
1 453 


C 881- 

0891 
[320/4} 




55th/R.T 




75 


soluble n atohol, rrost 
fixed oils, insoluble in 
water 




279' 


R 


95 




1 454- 

• i ""A 

. 4,'0 


C 678- 
0.8y9 




55th,'R 




77 


soluble in alcohol; 
praclically insoluble in 
water 


- 


270" 


IR 


95% (by 
ester 

determin 
abon) 




1.447 


0 8629 




55th,'R.T 


A(e) 


79 


miscibie with water, 
alcohol, glycerin, etfter 


• 


•.or 


IR 


95% 


- 


1.366- 
1 376 


1 ? 


Acetc aod: < 0.4%; 
Dilution Test passes 
test; Heavy Metals < 

lOmgikg. Sulfate: 
<0 004% 


551h/R 




80 


misofce with water, 
alcohol, organic 
solvents 


- 


:r 


IR 


99 


= 0 


1 360- 
1 380 


0 504- 
( i.1 1.C = . 
20") 


Res. on Evap.: 
0 006% 


55tn:R 




A1 


misac* wun water, 
alcohol, and glycerin 




•ME" 


ID 


DO C 

yy j 




1.3wj- 
1377 


1.049 


Heavy Metals. < 10 
mg.'Vg: Nonwlatite 

Readily 0»id Sub 

Passes test; 
Solidifcation Pt . > 
\t 


55th/K 






msciMewirii alcohCf. 
Cher water 




49* 


IR 


97 


: :• 


1360 
1 380 


0 500- 
0.8C5 


Dist Range; 46° to 
50', Water 2.5% 


551h,'R 
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No Name Chemical 



Synonym FEMA COE CAS MolWt Formula Physical 

form/odour 



84 


Propionic acid 


Propanoic acid 




2924 


3 


79-09-4 


74 08 


C3 H6 02 


oily Lquid/slig-tly 
pungent, rar.cid 
odour 


■ 


Butyl atc.-.ol 


1-BLtaiol 


B-tan-1-ol 




52 


71-36-3 


74.12 


C4H10O 


colourless, rrooile 
iquid.'v^ous ocour 


66 


ButyraWehyde 


r : i- ■ 


Buty aldenyde 


2219 


•■ 


123-72 8 


7211 


C6 H8 0 


colourless mobile 
liqwl'pungent. -.utty 
cdour 


r 


nexyi a)cc.iai 


1-Hexano! 


Atoho'C-6 


2567 


53 


111-27-3 


10218 C6H140 


cotouriess. mcoiie 
liquKl'mild. sweet, 
green 


99 


Cctanoic acid 


Odanoic aoo 


Capry -caad 


: " 


' 


' ••{ 


144 21 


CRH1S02 


colcjrless, c'y 

•:..-J... ri 
unpleasant cdour 


105 


Decanoic aod 


Decanoic acid 


Capric aod 


2364 


11 


33445-5 


172.27 


C10H20 
02 


wh1e 
crystals.'unpleasan:. 
rancid odour 


108 


unoecanoic ac-a 


Undecanoe ac<J 


n-'Jndecyic acid 


3245 


696 


112-37-8 


186.29 


C11H22 
02 


coloudess crystals. 1 
faint fatty, aldehyde 
odour 


111 


Launcacid 


Dodecanac aod 




2514 


12 


143-07-7 


200 32 


C12H24 

02 


white nr faintly 
yellowish crystalline 
solid 


113 


Myristic add 


Tetradecanoic acid 




2764 


16 


544-63-6 


22838 


C14H28 

02 


hard, white, or faintly 
yellowish, somewhat 
glossy, crystalline 



solid 



LfOpyTiynictj maicnai 



133 



No 


Solubility 


Solubility in 
ethanol 


Boiling 
point (°C) 


10 Test 


Assay 
min % 


Acid 
value 
max 


Refractive 
Index 


( Specific 
gravity 


Other Requirements 


JECFA 


Data 
required 


84 


misciblo with water, 
alcohol, organic 
solvents 




133 5-142 5' 


R 


59.5 




*, 384- 
1389 


0.993- 
0 997 
|20','2O') 


Dst. Range 138.5' 
to 142.5*; Heavy 

Metals: 'lOmg/Vg, 
Nonvolatile Res/ 

<0.01%; Water. < 
0.15% 


55th,'R 




55 


miscifc!e with alcohol, 
ether, organic solvents. 
1 ml in 15 ml water 






IR 


99 5 




1 393 
•<C4 


0 8C7- 
I J 809 


Birtyl Ethe.- 0 15% 
Qist Range: ma» 

1 5" between 
beginning and end 


S5ttVR 




86 


soluble in lmlmi5 
ml wstef, miscibls 
with alcohol, other 


• 


?.'. 8- 


- 






1 377- 
1367 


C 797- 
0 802 


D-st Range 72' to 
80'. para- 
ButyraWehyde. 
<2 5%. Water <0.5% 


55t-R 




91 


miscioie wiw aiconoi. 
ether, 1 mi in 175 rri 








96 5 


20 


1415- 
1420 


0 816- 
0 821 




55th:R 




99 


slightly soluble in 
water, soluole - nest 

organic solvents 


• 


240 


■P. 




366- 

396 


1 423- 
1 429 


0.91 


Heavy Metals: < 10 
mgi'kg. locino Value 
< 2 0 Res cn 
Ignition' < 0 1"-. 
Saponi'cation Value 

3r3to 308 
So;-:*catonPt 8' 
10 15°. 
Ur-saoonifable 
Matter: < 0 2% 
Water: < 0.4% 


55th;R 




105 


sofuble in mosl 
organic sofvents, 
practically insoluble in 




268 


R 


98°', 


320- 
329 


na 


n/a 


Heavy Metals <10 
ng.'Vg, lodme Value 
<0 6; Res cn 
Ignition <01%; 
Saponification Value 

320-331; 
SoWificaton Pt • 27" 
to 32V 
Unsapon.fiaKe 
Matter <0 2%. 
iVav-r •- 0 2' 


551WR 




108 


insoluble in water, very 
soluble in a:coho.', 
chloroform, acetone 




284 


IR 


95 


295 
301 


1 4355 

(30") 


0 994B 

120720") 


Melting point 33-38" 


55th,'R 




111 


practically nso:uble in 
aiconoi cnioroiorm, 






- 


98% by 
HPLC 


252- 
287 


n/a 


n:a 


Heavy Metals < 10 
mg.'Vg; Iodine Value 
< 3 0. Res on 

Ignition: <0 1%; 
Sapomfcaton Value 

253 to 257 
Solid.tation Pt 2iV 
to 44" 
U-'isaponidable 
Matter <0 3%. 
Water < 0 2% 


55WR.T 


hp 


113 


practically msoluMe in 
water; soluble in 
aiconoi, cnorororm, 




n.'a 


IR 


97% by 

titration 


2-12- 

249 


ma 


n.'a 


Heavy Metals < 10 
mg/kg; lodne Value 
< 1 0, Residue on 


55f.rR.T 


A{w| 



ether Ignrbcn <01%. 

Saponification Value 

2*2 to 251. 
Solidification Pt; 48° 
to 55.5', 
Unsaporifiable 
Matter < 1% 
Water <0 2% 
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No 



FEMA COE CAS MolWt Formula 



Physical 
formlodour 



115 



Hexadecanoic acid 



2632 14 57-10-3 25643 C16H32 nard. white or faintly 

02 yellowish c*ystalir>e 

solid 



116 Stearic acid Octadc-ca^oic acd 



2035 15 £ 7-114 284 48 C18H36 hard, white or family 

02 yellowish crystalline 

scJdtallow odour 



121 Heptyi forrrate 



heptvl fen ate 



2552 341 112-23-2 144 21 C8 H16 02 colourless liquid with 

a fruity, floral, oms- 
•ose odour 



133 


lauryi acetate 


Dodecyi acetate 


Acetate C-12 Dodecyi acetate 2516 


200 


112-66-3 


228 37 C14H28 

02 


colourless liquid with 
a W3xy, olrus-rose 
odour 


140 


2-Ethylbutyt acetate 


2-Ethyioutyl acetate 


2425 


■ 


10031-S7-5 


144 21 C8H16 02 


liquid 




147 


cis-3 & trans-? Hexe-yl 
propionate 


cis-3 U.i.~s->- .<•-, 

pmparoate 






33467-74.2 


156 23 C9H16 02 


colourless to pa* 
yellow liquid 


154 


Heptyl butyrate 


Heptyl butancate 


2549 


504 


5370-93-9 


186.30 C11H22 
02 


colcu-iess hquid with 


155 


Octylbufyrate 


Oclyl n-butyrale 


2807 


272 


110-394 


200.32 C12H24 
02 


colourless b?uid with 
a green herbaceous, 
parsley odour 


155 


Decyl butyrato 


Decyl biJtyate 


2363 


273 


5454-09-1 


228 37 C14H28 

02 


oily liquid wiBi an 
ettiereal apricot 
odour 


165 cs-3-Hexenyl hexanoate 


cis-3-Hexen-i-oi 
hexanoate 


cis J-He-enylcaprcate 34C3 




315CM1-8 


198 31 C12H22 
02 


colourless to pate 
yeiic?/ liquid with a 
fruity g-een odour 


165 


Isobutyl hexanoate 


2-Methylp-opyl 


Isobutyl caprcate 22C2 


314 


1C5-79-3 


172 27 C10H20 
02 


clear colourless to 
yellowish liquid with 
a fruity, cocoa odour 


168 


Propyl heptaroate 


Propyl heptanoate 


Propyl heptoate 2948 


357 


7778-87-2 


172 27 C10H20 
02 


colourless liquid with 
an ethereal odour 


169 


Butyl heptanoate 


Butyl heptanoate 


Butyl heptoate; bulyl heptylate 2199 


353 


5454-234 


185 30 C11H22 
02 


colourless liquid 
a nerbaceous 


with 



sightly fruit/ odour 
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No 



Solubility 



Solubility in 
otnar.ol 



Boiling 
point (°C) 



ID Test 



Assay 

nun Vo 



Acid 
value 



Retractive 
Index 



Specific 
gravity 



Other Requirements JECFA 



Data 
required 



115 



water, so'jbte in 
alcohol, ether, 
chloroform 



r.a IR 97% by 2C4- 

HPLC 220 



n a 



n 3 



Heavy metals <10 
mg/kg; Iodine Value: 
< 2 0; Res. on 
Ignition <0.1%: 
Saponification Value: 
205 to 221; 
Solidification PL 
53 3o to 62o. 
Unsaponrfiable 
Matter <1.5%; 
Water <0 2% 



55th.'R,T 



A(m) 



116 practically r.scuble m 
water soluble « 
aiconoi. elher. 
chloroform 



1 g m 20 rr 
alccnoi 



98% by 196- 
trtratton 211 



- ,i 



rVa 



Meting pen; 64* 
(minimum); Heavy 
metals < 10 mg/kg; 
lodme Value; <7: 
Res on ignition < 
0.1%: Saponification 
Value 197 to 212; 
Solidification Pi. 
54 5' to 69'. 
Unsapomfiable 
Matter <1.5%. 
Water < 0 2% 



55th« " 



A|m) 



121 soluble in eltier. most 1ml in 5 ml 
organic solvents: 70% alcohol 
nsoluble «i water 



176 7-17B" 



IR 



94% 

fmin 
99% 
heptyl 
formate 



1 414 



0 88277 
(15*) 



"J- r 



heptanal 
) 



133 soluble in most organic 1ml in 4 ml 150(15 
sofvents 80% alcohol mmHg) 



IR 



1.0 



1 410- 
1436 



0B60- 
0.865 



55th,'R 



140 - - 160-163* IR 98% - 14109 0 8784 55th/R 

ran 



147 




169 


[R 


95 


: 


1 424- 

1436 


0.&B7- 
0910 


55tMR 


154 


soluble in alcohol 
propylene glycol, 
insoluble in water 


„ 


- 






■ ■■. ' 


C.3555 
(30*/30*) 


55BVR 


155 


soluble in alcohol, 
practically rsoJuble m 
water 


244* 


IR 


97% 




1421- 
1434 


06549 
(30*) 


55ttvR 



156 • - 270* IR 97% 1 4245- 0 8617 55th/R 



1 43977 (20*) 



165 soluble m alcohol, 
propylene glycol, most 
fixed oils, insoluble in 
water 



122(12 
mmHg) 



IR 



1 420- 
1440 



0870- 
0 890 



-iCl-.R 



166 



1 ml m 2 ml 
80% alcohol 



200 



IR 



iifi 



1.0 



1 410- 
1418 



0 854- 
0 858 



SSth/R 



168 soluble in most organic - 206-208* IR 98% 1.4160- 085705 551WR 
solvents, insoluble in 1 41894 (20*) 

water 

169 soluble in most organic 226 2° IR 96% 1 4228 0 8555 551WR 

solvents (20*) 
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No Name 


Chemical name 


Synonyms 


FEMA 


COE 


CAS 


hoi wt t-ormuia 


Physical 
fornVodour 


171 Octyl heptanoate 


nerianoic acid, cctyi 


Oc'y heploate 






S-32-75-2 


242.41 C15H3D 
02 


colourless i.quid with 
a fruity, sightly fatty 
odo-r 


172 Iscbutyl heptanoate 


2-Mcthylpropy! 
heptawate 


Isotutyl heptcate 


220D 


364 


7779-60-8 


18630 C11H22 
02 


a green odour 


176 Heptyl octanoate 


Heptyl octanoate 


Heptyl caprylate 


2553 


399 


4265-97-8 


242 41 C15H30 
02 


colourless, oily liquid 
with a green odour 


177 Octyl odaroafe 


Cctyl octanoate 


Octyl caprylate 


281 : 


395 


2506-8S-9 


256.44 C16H32 
02 


colourless liquid with 
a fair.t greon tea 


178 Non>! cctancate 


tJony; octanoate 


r.:.inyi caprylate 


2790 


3 


7766-4,:) 3 


270 45 C17H34 
02 


colourless, oily liquid 
witi a sweet rcse. 
mushroom cctour 


182 Isoamyllaurate 


3 Methylbutyl 
dodecanoate 


Isopentyi laurate 


2077 


379 


6309-51-9 


270.46 C17H34 
02 


Colourtess. oily 
liquxd with a faint 
ofy, fatty odour 


164 Bulylstearate 


Butyl octadecajioate 




2214 


21B9 


123-95-5 


340.53 C22H44 
02 


colourless, waxy 
sc'-d, odourless or 
with a (a:ntiy fatty 
odour 


193 Owieo'l isosutyrate 


DotJecyl-2-met'iy 
c'opancVe 




3452 


10563 


6624-71-1 


256 43 C16H32 

02 


Iquid/siignt'y hi.ly or 
mriiral., i.'mi 


204 2-Me:hy!butyl3- 
methylbutanoate 


2-Ktethylbulyli- 
methvitjutanoate 




■ 


- 


2445-77-4 


162 26 C10H20 
02 


colourtess iquid 


206 Ethyl 2-methylbutyTate 


Ethyl-2 
methviOutanoa'e 




2443 


265 


7452-79-1 


13019 C7H14 02 


colourless 
liquid/strong, green- 
fnjrly, apple- like 
odour 


207 n-Butyl2-methylbuytyrate 


Butyl-2- 
methylfcutanoate 




3393 


10534 


15706-73-7 


15B.23 C9H18 02 


colourless to pale 
yellow Iquid 


208 Hexyl 2-methyibutancate 


Hexyl-2- 


Hexyi 2-n«hyJ)utyrate 


3499 




10C22-15-2 


186 29 C11H22 

C2 


cotourless 
iquid'stranq, fresh- 
green, tiuity Oder 


209 Octyl 2-methylbufyraie 


Octyl-2- 




3604 




298T-50-5 


214.30 C13H25 
02 


colourless liquid 


210 lsopropy12-metriylbu1yrate 


1-Methy1ethyl-2- 








66576-71-4 


144 21 C3H16 02 


colourless liquid 


211 3-Heienyl 2- 
methyibutanoale 


3-Hexenyiethyl-2- 
methylbutanoate 




3497 


2345 


1009441-4 


184 28 C11H20 

02 


clear, colourtess 
liquid 


213 Methyl 2- 

methyipenlanoate 


Methyl-2-methyt 
Dentanoate 




3707 




2177-77-7 


13019 C7H14 02 


pale ye : tow liquid 


214 Ethyl 2-methyl pentanoate 


E'.lv, 




3468 




2895^-02-6 


144 21 C3H16 02 


colourless to pa« 
ye'tow liquid 


^13 tmyi j-meBiyipenanoaie 


Ethy l-3-mettiyl 
Dentanoate 




• 




5370-63-3 


144 21 C8H1602 


colourless liquid 


216 Methyl 4-methyfvaSerate 




Methyl isobutyl acetate 


2721 


322 


2412-24-1 


130.18 C7H14 02 


cotourless 
liquid/sweet. 



pineappfe-like odour 
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No Solubility 


Solubility in 
ethanol 


Boiling 
point (°C) 


ID Test 


Assay 

min % 


Acid 
value 
max 


Refractive 
Index 


Specific 
gravity 


Other Requirements 


JECFA 


Data 
required 


171 soluble in mosl organic 
solvents, -.soluble in 
water 




290 B" 


IR 






1 43438 


0 852CO 
(20*1 




55IH.R 




172 soluble in most organic 
solvents 


* 


209' 


IR 


98% 




[real 


0.8593 
(20") 




55th/R,T 


Rl 


176 insoluble in water 


1 ml in 3 ml 
90% alcohol 


291° 


IR 


93% 




1434 


08520 
(30°) 


Melthing PL -10* 


R 




177 soluble m alcohol; 
Insoluble In water 




3C6-307" 


IR 


98% 




1 4352- 
1 4925 


0 8554 


Melting point -18" 


55th/R 




178 soluble m alcohol 
Insoluble in water 












[re<j ] 






5SINRJ 


Rl 


182 soluble In alcohol, 
insoluble in water 




190(20 
mmHg) 


[real 


97% 




1400- 
1.405 


0.853- 
0.859 




55ttvR,T 


ID 


184 




343*; (220- 
225* at 25 
mmHg) 


IR 


99% (by 
ester 
determm 

ation) 




rva 


C 555 
0.875 


Melting pant 25*; 
Iodine Value: < 1; 
Saponification Value: 
165* to 180* 


55th/R.T 


Aie) 


193 soluble inorganic 
solvents, in sofcible 

-.v.iler 




299 


IR 


97 


1.0 


1 432- 
1436 


0854- 
0 860 
I20W) 




55th.'R 








113-115 


IR 


98% 




1.394 


0 852- 
0 857 




55lh/R 




206 soluble in alcohol, 
propylene glycol: very 

sightly soluble m 
water, rrwoble with 
most fixed ots 




■ 


F 


■ 


2.0 


1.393- 
1400 


0.863- 
0.670 




55lh,'R 




207 




180 


IR 


95% 




1 402- 
1.500 


0.856- 
0.866 




55UVR 




206 soluble in alcohol, most 
fixed oils: insoluble in 
water 




220 




95 


20 


1416- 
1421 


0854- 
0.859 








209 




250 


IR 


99 5 




1 425 


0 8577 
(20*/20*) 




55tWR 




210 insoluble in water 


..Mi' 


140 


IR 


■ 




1 395- 
1399 


0847- 
0855 




55BVR 




211 




212 


IR 


98 




1428- 
1 434 


0 876- 
0880 




55th'R 




<■■ : 


- 


148 


R 


98% 




1 4ns 


n 6'f.- 




55BVR 




'■■ 




153 


IR 


96 


1 0 


1404 


0.859- 
0.865 




55th,'R 




215 




159 


IR 


98% 




1 405- 
1412 


0 666- 
0873 




551H.R 





216 soluble in alcohol, most 142-143 IR 97 

fixed oils, nsoiublem 
water 



1 402- 0 885- 
1406 0.892 



561 R 



No 






Synonyms 


FEMA 


COE 


CAS 


Mol Wt Formula 


Physical 
form/odour 


218 


Citric acid 


2-Hydroxy-1,2.3- 
propane-tricart oxylic 
acd;2-Hydroxy-1.2.3- 
propane-tricaftaxylic 
acid, monohydrale 








77-92-9 


19213 C6H8 07 


White or colourless, 
cdourless, 
crystalline solid. 
Mononydrate 
effloresces in dry air 


222 


5Ethyl-3-hydroxy4- 
methyl-2(5H)-furanone 


2-Hydroxy-3-methyl-2- 
hexen-4-olide; 5-Ethyl- 
3-hydroxy-4-methyl- 
2(5H)-furanone 




3152 


230O 


658-10-2 


142.15 C7H10O3 


yeflow liquid with a 
maple, butterscotch 
odour 


225 


gamma-HeplalactonQ 


4-HeptanoJide; 5- 
Propyldihydro-2(3H)- 
furanone 


nepta-i,«-tactone 


2539 


2253 


105-21-5 


128.17 C7H12 02 


cotourless. slightly 
oily liquid with a 
coconut, sweet. 

malty, caramel odour 


















226 


gamma-Octaiadone 


4-Odanolide, 5- 
Butyldittydrc-2;3H|- 
furanore 


Oca- 1.4 -lactone 


2755 


2274 


104-50-7 


142 20 C8H14 02 colourless to slightly 
yellow liquid with a 
sweet, coconut, 
fruity odour 


227 


4.4-Dibutyt-gamma- 


4-Bu1yH-octanol.de. 
5.5-DiDutyldihydra- 
2(3H)-furanone 


4-ButyM-hydrojiyoctanoic ac.d 2372 
lactone 


2231 


7774-47.2 


198 31 C12H22 
02 


colourless, oily liquid 
with a coconut-butter 


228 


delta-Octalactone 


5-Oclanolide. 6- 
Pfopyiletrahydro-2- 
pyrone 


5-Hydroxyoctanoic acid 
lactone; Octa-l,5-lactone 


3214 


2195 


69B-76-0 


142 20 C8H14 02 


colouiiess to pale 
yellow liquid with a 
coconut-tie odour 


229 


gamma-Nonalactone 


4-NonanoWe; 5- 
Pentyldihydro-2(3Hj- 
fura-one 


Nona-1, 4 -lactone: Aldehyde C- 2781 
18. so-caJed 


178 


104-61-0 


156 22 C9H16 02 colourless to slightly 
yellow liquid with a 


232 


delta-Decalactone 


5-Decanclide: 5- 
Pen!yllebahydro-2- 
pyrone 


Deca- 1.5 -lactone 


2361 


621 


705-86-2 


170 25 C10H18 
02 


colourless liquid with 

a coconut-fruity 
odour, butter-like on 
dilution 


236 


delta-Dodecalactone 


5-Dodecanolide; 6- 
pyrone 


Dodeca-1.S4adone 


2401 


624 


713-95-1 


198 31 C12H22 
02 


colourless to yellow 
liquid with a coconul- 
frulty odour, butter- 
Bee on dilubon 


239 




15-Pen!adecancsde; 

Oxacycfohexa decani- 
one 


Penta'deca-1 .5-lactone; 
Angelica lactone 


2840 


181 


106-02-5 


240 39 C15H28 
02 


while to pate yellow 

solid 


240 


omega-G- 
Hexadecenlactone 


6-Hexadecenoide. 
Oxacydoheptadec-7- 

tn-2-c-e 


Ambredolide; Hexadcc-S-enc- 
1,15-lactone 


2555 


180 


7779-502 


252 39 C16H28 
02 


colourless to sightly 
yellow liquid with a 
strong, musk odour 


241 




6-Decanolide; 7-Sutyl- 
2-oxcoxacyctoheptane 


Deca-1.6-iactone 


3613 




5579-78-2 


170 25 C10H18 
02 


colourless to pale 
yellow liquid 


242 


epsilon-Dodeca lactone 


6 DM'ecar.olide 7 

Hexyl-2- 
oxooxacycloheplane 


Dodeca-1.6-lactone 


3610 




16429-21-3 


198.31 C12H22 
02 


colourless liquid with 
a sweet trusty, 
peach odour 


243 4,5-Oimethyf-3-hyCfj )t y- 
2,5-dihydrofuran-2-one 


2-Hydroxy-3-methyl-2- 

penten-4-olide; 3- 
Hydrcxy-4.5-d.methyl- 
2(5)-furancne 


2.3-D/nethyM-hydroxy-2,5- 
dihydrofjian-5-one 


3634 


11834 


28664-35 -9 


12813 C6H803 


clear yellow bquid 


244 3-Heptyldhydro-5-methyl- 
2(3HMurancne 


3-Heptyl-4- 
pentaiolide: 3- 
Heptyldihydro-5-r-ielhyl- 
2(3H>-furanone 


3350 






198.31 C12H22 
02 


'liquid 


245 


5-Hydroxy-2,4- 
decadienolc acid delta- 
lactone 


2,4-Oecadien-5ollde. 
6-Pentyl-2-pyrone 


Pentyl-alpha-pyfone 


3696 


10967 


27593-23-3 


166 22 C10H14 
02 


liquid with a 
mushroom, blue 
cheese lactone or 



dairy odour 
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No Solubility 


Solubility in 
ethanol 


Boiling 
point TCI 


ID Test 


Assay 
min '/. 


Acid 
value 
max 


Refractive Specific 
Index gravity 


Other Requirements 


JECFA 


Data 
required 


216 Ve-7 solub'e i.". water, 
slig.-tiy s oluble in ether 


Free'/ solutle 




Positive 


99 5 


■ 


■■ ,i 


n.'a 


Melting point 152- 
154": positive test for 
ovate 


55lh,'R 




222 so:„ble m water 


■ 


83-fiS iU 5 
mmMg) 


IS 


95 




1493 


1 *34- 
1 144 




bT.tVR 




225 miscible with alcoho 
and most fixed o»s 




61-6212 
m.TiHgl 


IF 


S3 


- 


1 439- 
1445 


0 997- 
1 004(20° 
) 




55ttvR 




<vo soiuoie in aiccnoi ana 
slightly so.ble in water 




234 


IR 


95 




1 443- 
-.447 


0 970- 
0.950 




55th/R 




227 LiscLble i water . very 
slightly soluble m 
propylene glycol anc 
soluble m atahol 




- 




■ 


- 


1.451- 

1455 


U 937- 
U2G4! 




55in;R 




228 




115-117 112 
mmHgi 


IR 


98 




1.452- 
1453 


0 994- 
0.999 




55th/R 




229 soluble in alcohol, mast 
fixed oils and 
propylene gycol, 
insoluble m water 


1 ml in 5 ml 
60% alcohol 


121-122(6 
mmHgj 


IR 


98 


2D 


1 446- 
1450 


0 95B- 




55:h,'R 




232 wrv soluble in alchnl 
and propylene gycal; 
insolut-em water 






IR 


;!> 


C ! 0 


' ■ 


ok 4- 

0 971 


Saponification Value 
323 10 333 


55-.lv'R 




236 very soluble «n alcohol, 
propylene gfycol and 


• 


140-141 (1 
mmHg ) 


IP 


S3 


EC 


1 458- 
1 4t> 1 


0 942- 

0 950 


Sapc<ificaton Value 
278 to 286 


55ttvR 




vegetable oil; insoluble 
m water 






















239 






?■ 


98 


10 






Welling point 32" 


55INR 




240 


t ml in 9 Til 
&rv:, aicot-.cl 


135-190116 
rnir 


R 


93 




1477. 
1 48- 


C 949 




55th.'S " 


SG range 


241 




nmHgi 








1 455- 
1 463 


0 976 




55th'R 




242 sightly soluble in 
waler, misoble with fats 




15012 
mmHgl 




< 


_ 


1 459- 
1463 


0 950- 
0 95B 




55th/R 




243 


• 


81 (6 mm Hg) 


IR 


97 5 


- 


n.'a 


rv'a 


Melting panic 25* 


551h,'R 




244 




170C7 
■ 




;reql 




1 443- 
1 450 


irec,] 




55:tv'R.T 


A SG 


245 soluble in tats 
insoluble in water 




55 {2 5 mm 
Hjjl 


IR 


96 7 




1.5C-- 
1509 


1 000- 
1009 




55th/R 
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No 


Name 


Chemical name 


synonyms 


FEMA 


COE 


CAS 


Mol Wl Formula 


Physical 
form/odour 


247 


5-Hydroxy-7-decerxiic 
acid delta -lactone 


7-Decen-5-olide:6' 
Pentyltetrahydro-2- 
pyro^e 


7-Decene-1,5-lac:one 
Jasmine lactone 


3745 




25524-95-2 


166.24 C10H16 
02 


yellow liquid with a 
coconut, fatty, fruity 
peach. jasmine, 
wocay balsarvc 
Odour 


248 5Hydroxy-8 -undexroic 
acid detta-iactone 


B-Urdecen-5-oi:de 6- 
Hexy.letrahydrc-2- 
pyrane 




• 




5B 959-26-4 


182 26 C11H18 

02 


colourless l.'TJid with 
a nilky buttery odco 


251 


Isobutyl axxfcol 


2-MetfiylpropancJ 


Iscfcutanol 


2179 


49 


78-63-1 


74 12 C4H10O 


colourless, mobile 

liquid with a 
penetrating, wmey 

Odour 


252 


Isobutyraldehyde 


2-Methylpropanal 




2220 


92 


78-84-2 


/2.11 C4H8 0 


colourless, mobile 
liquid with a sharp, 
pungent odour 


256 


2-Ethyibutyra3ehydc 


2-EttiylbuUnal 




• ■■ 


9 3 


97-96-1 


100 16 C6H12 0 


fquid wth a pungent 
OC3ur 


260 


2-Methylpentanai 


2-MethylpeMansl 


2-MelhyWaeraldehyde 


3*13 




123-15-9 


100 15 C6H12 0 


ccourless to pale 
yellow liquid 


271 


4Methyloctanotc aoo 


4-Methyloctanoic aod 




3575 


11926 


54947-74-9 


158 24 C9H18 02 


clear, colourless 
liquid with a goat, 
costus. mutton odour 


29B 


i- 1 naecanone 


Tndecan-2-one 


Methyl undecyl fcetone 


3363 


11194 


593-C8-6 


198.35 C13H26 0 


white to waxy rrass 
or crystalline leaves 

A.'", • '1 Mr , 

rerbaceojs slightly 
spicy odou- 


299 


2-Pentadecanone 


Pentadecan-2-one 


Metryl tndecyl ketore 




118CS 


2345-28-0 


226 40 C15H30O white to waxy rrjss 
Cf crystal *aves 


300 


3-Melhyl-2-butanol 


3-Mettiylbutan-2-ol 


Isopropyl methyl carbinol 


3703 




598-75-4 


88 15 C5H12 0 




306 


isopropyt provonaie 






2959 


404 


637-78-5 


116.16 C6H1202 


liquid 


308 


Isopropyl henanoale 


Isoprcsyi hextinoate 


isopropyl caprcate 


2953 


312 


2311-45-8 


158 24 C9H18 02 


cc ourVss liquid 


310 


tsopropyl tsovaerate 


isopropyl 3 
methyoutanoale 


isopropyl isopentanoate 


2961 


445 


32bGo-<:3-9 


144 21 C8M16 02 


colourless to pale 
yellow liqu-d 


311 


Isopropyl myristaie 


Isopropyl 


Tetradecanoic acid; Isopropyl 
tetrad ecanoate 


3555 


386 


110-27-O 


270.46 C17H34 
02 


colourless to pale 
yellow, odourless 
liquid 


316 


cis-3-Hexenai 


(Z)-Hex-3-enal 




2561 


2C08 


6789-83-6 


95.14 C6H10O 


coiourless liquid 


317 


3 Hsxencc aod 




a:,d 




2255 


4219-24-3 


114 14 C6H10O2 
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No 


Solubility Solut 
eth 


lility in Boiling 
anol point (°C) 


ID Test 


Assay 

min % 


value 
max 


Refractive 
Index 


i Specific 
gravity 


Other Requirements 


JECFA 


Oata 
required 


247 


soluble in alcohol and 
ether, insoluble in 
water arxJ lat 


130 (3 mm 
Hg) 




95% 




1.477 


0.979- 
0 989 




550VR 




248 


'■--soluble 'n water; 
settle m lat 


' ■ 


- 


95 


. 


1.472- 
1 460 






551h;R 




251 


misciblo with alxf.al, 
ethor soluble m water 
1 ml m 140 ml 




IR 


S3 


2 0 


1 392- 
1,398 


0.799- 
0 601 




55tWR 




252 


rmsDSIewithacohol, 
etier. soluble in water 
1ml in 125 ml 


■ 


:R 


93 


5 0 


1 369- 
1379 


0 783 
i ' = 3 




55th« 




256 


miscibte with alcohoi. 
"IM ' Me r ,-. r ■< 

; ml " 50 ml 


117 


IR 


95 


20 


1 400- 
1405 


C.808- 
0 8-4 


Dist Range >95% 
between 100' and 
120" 


55U-.-R 




260 






R 


97% |by 
3 2 ■ . : 

alion) 




1 412 


0 505- 
0 811 




55lh/R.T 


Ale) 


271 


- 


149(22 
mmHgl' 


IR 


97% 




1 433- 
1440 


0.900- 
0 908 
|20",'20*) 




551WR 




298 


soluble in alcohol, 
propane glycol and 
oils; msc^ble in water 


162° 115 
mmHq; 


:R 


95 


10 0 


1 432 
1438 


0 817- 
0 823 


Welting Point: 28-31* 


55m/R 




299 


soluble in alco.iol. 
propylene glycol and 
oils, insoluble in water 


134 |10nm 
Hg: 


IR 


rv- 


50 


" a 


. 

n-a 


Melting point: 41 


55t-.'R 




300 




": 


■ " 


98% 




1.406- 
1412 


0 815- 
0.821 




55!h,'R 




306 


completely mtscible 
with alcohol and 
diluted alcohol 


ioa-111 


[rec] 






1.384- 
1390 


0 863- 
0 869 

(20") 




55:WR.T 


: 


308 


almost insoluble in 
water; soluble in a'cchol 


176 


MS 


99 




[ f e<3] 


0 854- 
0 600 

(20°) 




SStWRT 


Rl 


310 


insoluble in water, 
soluble inmost organ; 
solvents 


63-70° I 55 
mm Hg) 


P 






1.394- 
1 399 


1.376- 
1 379 




55th/R 




311 


insoluble in water and 
glycerol, soluble i" 
alcohol 


192(22 
mmHgl 


iR 


99% 




1.432- 

A MIT 

1 437 


0 847 - 
0 855 


Saponifcation Value 
205-211. Iodine 
Value <=1 


55ttv'R 




316 




20' (20 mm 
Hg 


r - 


97% 




1 427- 
1.436 


0-967- 








317 




206 


IR 


95% 




1 493- 


0 958- 




55th.'R 





1 496 0 971 
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No 








FEMA 


COE 


CAS 

> 


Mol Wt Formula 


Physical 
(ormlodour 


319 


cis-4-Hexenal 


(Z|-Hex4-enal 




3496 


10337 


4634 -€9-3 


98.14 C6H10O 


colourless liquid 


320 


cts-4-Hectenal 


(Zl-Hec14-e--1-al 




3269 


2124 


672&-31-0 


11217 C7H120 


slohtlv v»i:-Mr baud 
with a fatty gr^en 
odour 


324 


cis-6-Nonen-1-ol 


i,Z)-Non-6-en.1-ol 




3465 


10294 


35854-86-5 


142 24 C9H18 0 


white 1o slightly 
yellow liquid with a 
powerful, melon-like 


327 


5&6-Decenoic acid 
(mixture) 






3742 




7288 1-27-7 


170 25 C10H1B 

02 


colourless liquid with 
a bitter odour 


329 


9-Undecenal 


Undec-9-en-1-a! 


Aldehyde C-n.u-idec/lenic 


3394 


123 


143-14-5 


168 28 C11H20O 


yellcw. cy l»3uid 


333 


Oleic Acid 


(Z>-Odadeca-9-enoic 
aod 




2815 


13 


112-80-1 


282 47 C18H34 
02 


colourless to pale 
yellow, oily liquid 
with a characteristic 
tard-like odour 


334 




Metfiyl hex-3-enoate 




3364 


108O1 


2396-78-3 


128 17 C7H12 02 


colourless liquid 


337 


Methyl as4-octenoate 


(Z)-Methyloct4-enoate 




3367 


10334 


21063-71-8 


156 22 C9H16 02 


- 


338 


Ethyl cis4octenoate 


(Z)-Ethyl od-4-woate 




3344 


10619 


34495 71-1 


170 24 C10H18 
02 




339 Ethyl cis4,7-octadienoate 


C<hi-I >'7\ n^-l-i -1 7 

ethyl (Z)-octa-4,7- 
dienoate 




'i r q t 
•>uo2 




•J9925-JJ-3 


1 £* a -'i a * ,-, u 1 r 

0? 




340 


Methyl 3-nonenoato 


Methyl non-3-cnoate 




37 10 




13431-67-3 


170 25 C10H18 
02 


Fquid 


341 


Einyl trans4 deoenoate 


Ethyl IE )4-Decenoate 




3642 


10578 


76649-16-6 


198 31 C12H22 
02 


- 


342 


Methyl 9-undecenoate 


Methyl undec-9-enoate 


Methyl undecyterate 


2750 


2101 


5760-50-9 


198 31 C12H22 
02 


colourless to pale 
saawyeiiow. oiiy 
liquid 


.Ml 


Butyl 10-undecenoate 


Butyl undec-10-encate 


Butyl undecylenate 


22'6 


21C3 


10942-2 


240 39 C15H28 
02 


colcurless to pale 
yeto* liquid 
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No Solubility Solubility in Boiling ID Test Assay Acid Refractive Specific Other Requirements JECFA Data 

ethanol point (°C) min% value Index gravity required 

max 



319 


shghfly soluble m 


73 5-75* 


MS 


95 


1 428- 


; = 




5SM) 




water soluble in 


nOOmmHgi 






1432 


0 971 








otharvil nhlha'atac 
cli'oiKJi puuiaKiLe?, 


















i-A-i-y- ■-,[,,' rr \c\ 1 , 


















oils 
















320 


soluble in alcohol and 


60 (25 


iR 


98 0% 


1 432- 


0 843 




55trvR 




most fi«ied oils: 


mrr.ng | 




as sum 


1 4JO 


U ODD 








llloUIU^T ill Walrl 
























anrt 1 F 






















































(Z) 










X>A 


ifTCfWiihta in uint&r 
JHoUMiU'C ill Wflrel, 


• \* imrinyj 


IR 














54JIUUIC III UAcU una 






,' ■'■,••1 1 




VJ O J I 














major 


















isr tip " 1 










327 


insoluble *i water, 


58 


IR 


95 of 


1447- 


0 916- 




5591^ 




soluble in alcohol and 






ft 1 


1 iicn 










I 1 1 - 

1 , . , i , 1 1 










































ratio 










329 


insoluble m water; 


- 


IR 


|req | ' 


1 442- 


0 641- 




SSlMRJ A 




soluble In alcohol 






30% 


1446 


0 850 














Isum of 




(20°) 














cis ana 


















trans 


















isomers) 










333 


insoluble m water, 


194-195(1 2 


IR 


90% 


1 46 


0 892- 


Melting pent 13 4. 


55UVR 




miscibte in alcohol 


mm Hg) 




fmin. 




0 898 


Heavy Metals <=10 






ether, fixed oils 






99% 






mgiVg. Iodine Value: 












oleic. 






83-103. Residue on 












palrMC 






Ignition: <-0.01%: 












and 






Saponification Value: 












other 






196-206. 












fan/ 






Unsaponifiable 












acidsi 






Matter <=2 0%, 


















Water: <=0 4% 





334 . . [req.] IR 97 - 1.422- 0.912- 55ttvR.T BP 

1428 0 922 



337 soluble t\ elher - 72*(11mm MS [req ] |reqj [req ] 55tWR,T A.RI.SG 

Hg) 



338 


79" (10 mm 
Hg) 


"- 


98 


(req) 


[req] 


55lh,'R.T RI.SG 


339 


88(20 
mmHg) 


IR 


95 c . 


1 444 


0 909 
(20*) 


55th.'R 


340 insoluble in water 


90(15 


IR 


95% 


1 432- 
1 442 


0 660- 
0 900 
(20*) 


55th/R 


M1 


90* (3 
mmHg) 


IR 


95% 


1432 
1 444 


0 877- 

0883 


SSth/R 



342 nsoluble m water; - 247-246 IR 97% 1 435- 0 886 Melting point 27 5" 551WR 

soluble in alcohol 1 441 (20*) 



344 



125-128 [req] 98% 



1 439- 0872- 
1445 0878 
(20-) 



55th«.T ID 
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No 


Name 


Chemical name 


Synonyms 


FEMA 


COE 


CAS 


MolWt Formula 


Physical 
form/odour 


34? 2-f.1elhyl-3-pentenocaod 2-Melhyl pent-3-enoate 




34G-5 


10147 


376/4-G3-8 


114 15 C6H10O2 


clear, colourless 
liquid 


353 


Ethyl 2-methyl-3.4- 


Ethyl 2-methyfpenta- 
3id*noate 




3573 




60523-21 -9 


14018 C8H12 02 




354 


Methyl3,7-dimethyl-6- 
octenoaie 


Methyl 3 7-clunelhytx;- 
6-enoate 


ueinyi cnrcneiiate 


3361 


10731 


2270-60-2 


184 28 C11H20 

02 


colourless liquid 


363 


Lina<yl iscvaeraie 


1.50imetliv,.i- 
ethenyine«-4 eny! 3- 
methylbutyate 


37-D me!hyl:o>1.6-dieri-3-yl 
•sovaierate. Lma-yi 
iscpentanoate; Lma'yl 
iSovalerate, Lmalyl 3- 
methyibu'tyrate 


. " 




1T-5-27-Q 


23a 37 C15H26 
02 


colourless to pale 
yellow liquid vnvth a 
sweet, fruity otrusy 
Odour 


365 


Linatyl octanoate 


1.5-OimeBiyl-1- 
eihenylhex-4-enyl 


3,7-Dimethy'r-i.6-cctadien-3-yl 
octanoate; Lina'yl caprylate; 
Linaly! octoale; Linalyl octylate 


2644 


397 


10024-64-3 


280 46 C18H32 
02 




357 


Terpinyl formate 


p-MentM-en-S-yl 




3052 


248 


2153-25-3 


182 26 C11 H18 
02 


colours i^uid *.th 
a floral c.trusy. tart, 
herbaceous odour 


370 


i erpwyi outyraie 


p-Menth-1-en-d-yl 
outyraie 




3049 


27B 


2153-28-S 


224 34 C14H24 
02 


clear, colourless 
liquid 


371 


Terpinyl isobutyrate 


p-Menth-l-en-3-yl 

r--it.i:-j, ::■ 


Terpinyl 2-me:hyipropiona:e 


305C 


300 


7774-65-4 


224 34 C14H24 

02 


dear, colourless 
liquid 


372 


Terpinyl iscvaleiate 


p-f/ent"i-1-cn-&-yl 
isowlerate 


Terpinyi isopen:anoale. 
Terpinyl .sDvalerate; p-t^tenn 
1-en-e-yl isopentanoate; p- 
Menth 1-en-8yl3- 
methylbutyrale 


3054 


45-3 


1142-B5-4 


235 33 C15H25 
02 


colou-ess o.;y liquid 

wlh a peculiar 
sweel-pmey. 'lorai- 
mcense-like citrus 


373 


p-Menth-3-en-l-ol 


p-Menlh-3-en-t-ol 


i erpt itn- i-m 


: ■ r ! 
J30J 


1 f - r. -> 




154 25 C10 H18 O cotouriess. oily liquid 
with a dry -woody, 
ptney and slightly 
musty odour 


376 


p-Menthan-2-ol 




Carvomenthol 


3562 


2228 


49969-4 


156 26 C10H20O 




377 


Dihydrocarvone 


p-Menth-fl-en-2-one 








■ 


15224 C10H16O 


almost colourless 
liqjKlwitha 



herbaceous, 
spearmint-like odour 
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No 


Solubility 


Solubility in 
ethanol 


Boiling 
point i :i 


ID Test 


Ass3y 
tun ' - 


Acid 
value 
max 


Refractive 
Index 


Specific 
gravity 


Other Requirements JECFA 


Data 
required 


347 


sligrrJy soluble in 
water soluble " 
alcoh&'ana most fact! 

c-'s 


- 


iy 1 o "rn 
Hg) 


h<: ] 


■ ■ V 
n ■ 1 

a, 

isomers i 




1 433- 
1 44Q 


0 950 ■ 


55lh'R T 


C 


353 






160 


R 


93 




1 446- 
1.452 


0 922- 

•: 


551WR 




354 






83 (20 

- 


IR.f.'S 






1 437- 
1443 


0.897- 
0 9 J 7 


55llvR 




353 


-i' .L'l.- .V.l 

soluble in alx'.ol and 
■oils 


1 it' in 5 5 r:: 7 
mieo%ateoW 




- 


• 




1 44B- 
'403 


l BSC 
•:: 


55th'R 




355 


insoluble ir. water, 
soluble inakx.iol 




2ii 


i? 


93% 
(mm 

cctancat 
e esters 
C 

Itnakwl 
a-'-a 

r-'.r- ! 
■ : 

alconoisi 




1.454- 
1450 


[i 877- 


55th/R 




307 


very slightly solube m 
■ ' 


1 ml in 6 ml 
60% alcohol 


213-225 




- i , 
ester 
rje'ermin 
■ 


- 


- 

1 473 


■ 

v.. 


55th R 1 


Ale) 


370 


insoluble ir. water, 
soluble in alcohols and 
oils 




244.246 


[res] 


95% ;sy 

ester 
detenrm 




1 463- 
1 458 


0 952- 
0 968 


55!h/RT 


ID, A,;e> 


371 


insoluble in water, 
soluble in alcohols a-d 
oils 


- 


242 


IR 




0? 


1 457- 
1463 


0 931- 
0 942 


55th/R 




372 


insoluble in wate- 
soluble in alDDhcli. 






i'eq; 


Pni: by 

es'er 
J-.lerrnin 

n : 


- 




C 93:- 
0937 


55L1/R.T 


:D. Aiei, Rl 


373 


Slight)' soluble m 
water, soluble in 
afcohols ana oils 




2-0 


MS 






1 47«i?4') 


0 93 


55th,'R 




376 






222 


M 


95% 




1 462- 
1 463 


0 637- 
0 693 


551h/R 






soluble in alcohol and 
mcstf.ee: oils. 




.: ... 


'R 


77V 

fnvr. 




1 47C- 
1474 


0 923- 
V." 


55-.IVR 





:.-«ciuo!f> ,« wa'w 97% 

: ■ ' 
nr. .• I- 
♦ 

carvone 
-the 

correspo 
ndmg 

alcohols) 
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No 






Synonyms 


FEMA 


COE 


CAS 


MolWt Formula Physical 
(ormiodour 


3E0.2 


l-Carvcne 


p-Mentra-6 B-dien-2- 
one 


taejc-Cjrvone 






645,5-10-1 


150 22 CIO HMO (i-fcrrniccbunessta 
pale strawberry 
coloured liquid with 
a spearmint-l.ke 
odour 


m 


Carvyi propionate 


1-p-Mentha-6.8-den-2- 
yl propionate 




2251 


424 


97-45-0 


208 30 C13H20 colourless slightly 
02 oily liquid with a 
mmty-spearmirtty 




rjeia-ionoi 


4 19 £ £ Tr-^i.Mh'j! 1 

l-iy.u.o- 1 rsncinyi- 1 - 
cydohexenyt}-3-bu;ene- 
2-cl 










lyt.j^ ou tut u Clear, coicuness 
tiquxl 


394 


D;hydro-beta-ionone 


4-<2.6.6-TrimethyM- 
cyclohexenyf)-3-butan- 
2-one 




3526 




17233-81-7 


194 32 C13H22 0 colourless 1c pale 
yellow liquid 


TOO 

398 


Methyt-atpha-ionone 


o-iy,o.o- 1 nmetnyi-<;- 
cydohexen-1-yl)-4- 
penten-3-one 


alpha -Cyclocitrylidene 
bulanone; alpha- 
Cycloctlryidene methyl ethyl 

ketone, alpha-n- 
Methylonone. RaNtene; alpha- 
Celone 


2/11 


14J 




20b jj oi« H22 u yeiowisn, oily i»quid 


400 


Methvl-deita-tonone 


4-(2 6 6-Ti;me1hyl-3- 
cyc!ohexen-1-yl)-3- 
methy1-3-buten-2-one 


bela-lsGnethvtiOTione 'delta"- 
Methylonone, lsorr\ethyl-be:a- 
ione 


2713 




7764-93-7 


206.33 C14H22 0 colourless to yellow 
liquid 


402 


1,4-Oimethyi-4-acetyl-1- 


1,4-0imettiyt-4-acetyl-1- 


1,4Dimethylcyclohex-3-enyl 
methyl ketone 


3449 


11062 


43219-66-7 


152 24 C10H16O cotourless liqu.d 




2'Acctoxy*3"k)ut3non6 


i-rvteinyi-i^xopropyi 
acetate 


Rufap vl a/*«itala 

ouuir'-o-one-^-yi (ic^vaie, 
Acetoin acetate 


1 r. 


DUO 




uu. in n iu uj LUKJuri'Cii iu aiyniiy 

yetow liquid 




Butan-3-one-2-yl 


i -Meuiyi-/-oxopropyi 
butyrale 


MCeioyi DUtyraie 


*i j -, "> 
iiil 




04Mj!-Ol-3 


loo l\i wuhuj wrote 10 siigniiy 
ydkw Ikjuk) with a 
sweet, red berry 
characteristic odcur 


409 


3-Hydroxy-2-pentanoi>e 3-Hydrotypentan-2one 


Acetyl ethyl cart inol 


3550 


11115 


3142-66-3 


102 13 C5H10O2 


411 


4-Methyl-2.3- 
pentanedione 


4Me:hy!penlane-2,3- 
dione 


Acetyl isobutyryl 


2730 


2C43 


7493-56-5 


1H.14 C6H10O2 yellow od 


412 




Hexane-2.3-dione 


Acetyl -n-butyryt. Methyl propyl 


2558 


152 


384S-24-6 


114.14 C6H10O2 yellow, oily liquid 
with a buKer-sweet 
odour 


414 5-MeMiyl-2.3-texaiiedic.-e 


5-Vetnylhexane-2,3- 
tiione 


2-Met.*yl-4.b-hexanedone; 
Acetyl isovate'i'l, Isofcutyl 
methyl oiketone. isobutyl 
methyl glyoxal Acetyl 
isccenlanoyl 


3190 


11146 


13705-66-0 


12617 C7H12 02 yellowish liquid oil 
with a butter odour 


416 


5-Hydfoxy-4-octanone 


5-Hydroxyoctan-4-or>e 


5-Octanol4-one. Butyroln 


2587 


2045 


496-77-5 


144 21 C8H16 02 yellowish liquid 
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No Solubility 


Solubility in 
ethanol 


Boiling 
point (°C) 


ID Test 


Assay Acid 
min % value 


Refractive 
Index 


Specific 
gravity 


Other Requirements 


JECFA 


Data 
required 


3^0 2 solut e in propylene 
gycol aid mcstfuea 

cite; insoluble in 
glycerci, rmscste with 
alcohcl 


1 n:' in 2 ml 
70 I :.j5l:ch:il 


23' 


IR 


9? 


1 495- 
•499 


0 955- 
U 900 


Optcal rotation -62° 
to -57° 


551h.fi 




383 insoluble n water; 
soluble in akohol and 
most fijt&d oils 




?39 


F- 




1 469- 
1479 


0 942- 

■9 9 32 




55th-'R 




392 




107" 13 nm 
Hg) 


IR 


92% 
(nvi 

I: ' 

anc; 

isomers) 


1.499 


0.927- 
0 933 




55th.fi 




394 


- 


90 ' I'O 2 -nm 

Hg) 


IR 


99 


1479- 
1465 


C.92C- 
9.930 




55;h'R 




398 




236 


>• 


90% 
(minimu 
m95% 
sumel 
methyl 
ionoie 
isomers; 


1.498- 
i E33 


0 921- 
0.930 




55ttvR 




40O insoluble in water 
soluble ii alcohcl 




232 


IR 


95.0% 
(sum cl 
4 

ion.-. 


1 493- 
1499 


0.931- 
[ 53* 




SSlh/R 




402 




203-21 1 


IR 


96 


1.468- 
1473 


C 930- 
0.936 




55-hjfi 




406 soluble in ethanol 




74-75" (20 
mm Hg| 


R 


98% 


1 41C- 
1 !•• 


0 990- 
• 01" 




55th'R 




407 soluble m alcohol, 
propylene glyco 1 and 
most fixed ois, 
insoluble in water 




76° 111 mm 
Hgl 


IR 


96% 


1 408- 
1429 


0 972- 
0 992 




65th.fi 




409 




mm Hg) 


m; 


>->. 


>■■;: 


['eq.l 




5f3lh.fi. T 


A. Rl, SG 


411 


- 


116 




- 


1 397- 
1.405 


C94'- 

9 

i.2c;i 


l/elting ponl - 2 4° 


55:hfi 




412 slightly soluble in 
water, soluble in 
propylene glycol 
a'cohol. and oils 




V 


P 


93% 

irrer, 

93% 
named 

cpd ♦ 
methylpe 

II. SJ 


1.409- 


0 93C- 
0 950 




55thifi 




414 sight;.v soL-Sle in 
water, m.scrlewith 
a'cohol. propylene 
glycol and glycerol 




13c 


IR 




1 408- 
1414 


0 908 
(22') 




55t.".fi 




416 almost msolu&k-n 
water, soluble in alcohcl 




162 


Ireq.] 


95% 


1 425- 
1432 


0 907- 
C923 




55thfi.T 


ID 



120') 



Copyrighted material 



148 



No Name 


Chemical name 




FEMA 


COE 


CAS 


MoiWI Formula 


Physical 
lorm/odour 


417 2.3-Undecadone 


Un^Je.ca 2 d 1000 


Acetyl nonanoyl, Acetyl 
nnnyryl, Acetyl pelargonyl 




155 


7493-59-6 


184 2B C11H20 

02 


oily, yellow nqura 


418 Methyfcyclo- pente.-.oione 3-Me;hy!cyclc:>entane- 

1.2-d.one 


2-HyCroxy-3-mc.lhyl-2- 
cyclopenten-1-one; Cyctotcno. 
Maple lactone 




v. 


60-71-7 


112.13 C6HB02 


powder with a r>utly 

odour, maplo- 
liquonca aroma in 
dilula solution 


420 3.4-DimethyM,2-cyclo- 
pentaneAone 


3,4-Dimethyicyclo- 
pentane-1.2-dione 




3268 


2234 


13494-06-9 


126.16 C7 H10 02 pate yellow to yelow 
powder 


421 3,5-DimethyM,2cydo- 
pentanedwne 


3,5-Dimethylcyclo- 
pentane-1,2-dlone 




3269 


2235 


13494-07-0 


126.16 C7H10O2 


light yellow to 
yellowish brown 
powder with a 
maple, burnt sugar 
odour 


426 2-Hydroxy-35,5-1rimethyl- 
/-CyciCexeti-1 -One 


2-HyrJroxy-3.5 5- 
trircelhylcyciohex-2-eti- 

l-cne 






1119R 


4BS3-60-/ 


154 21 C9H1402 


yelow sold 


433 Wtenthyl lactate 






3748 




59259-38-0 


228 33 C13H24 
03 


colourless liquid or 
while crystalline 

soTsd with a weak 
chamomile or 

IL'L'JU-tJ UUCajI 


436 5-Hydroxy-2-dodecenotc 
Arid delta -lactone 


2-Dodecen-5-olide, 6- 
Heotvl-2H-dihvdro-2- 
pyrone 




3302 




16403-72-9 


196 30 C12H20 
02 


bquJ 


439 4-CarvonientheiicJ 


p-Menth-l-cn-4-ol 


1-K'ethyW-isopropyM- 
cydc'-c-xene^-ol; Origanol. 
Terpineol; 4 -ie-pirenol 


2243 


2229 


552-74-3 


154.25 C10H18O coourtess.oly hquid 
with a warm- 
peppery, mildly 
earthy, musty-woody 
odour 


441 4-Thujanol 


2-Memyl-5-(1- 
0]hexan-2-cl 


Sabinone hydrato 


3239 


10309 


546-79-2 


154 25 C10H18O 


-Merpineol odour 


44n II Mpnthmc 1 ?.nlvr>='.'.l 

Ketai 


1,4- 

Dioxaspiro[4,5]decane- 
2-menthanol 


r rti>LUkii, i y\)v rvs^M r\dcxrmic 


oovo 






228 33 C13H24 
03 


dear colourless 
viscous liquid 


451 Furfuryl alcohol 


^■nyaroxyTieinynuran 




2491 


2C23 


98-00-0 


98 01 C5H6 02 


colourless to yellow 
oily liquid with a faint 
Hiiro::-: air 


456 1 .4-Dilh,ane 


1.4-DUiiane 


p-Dithiane. 1.4- 
Dlhiacyclohexane. 

T*>trnhL'rtr(v1 A-riifbiifV 

1 t II til 1 J Ul 1 "Tj IU .-IU 1, 

Diethylene disulfide 






505-29-3 


120 24 C4H8S2 


white to cjft-whie 
crystals 


458 A»yl sulfide 


Diallyl sulfide 


ThioaDyl ether 2-Propenyl 
sulfirip 3 'V.Thnhtsnmnpnp 


2042 


11846 


592-88-1 


11421 C6H10S 


colouness to pale 
yellow liquid with 
garlic odour 


462 4-(Methylthio)butanol 


4-<Methylthio)-1-but3nol 




3500 




20582-85-4 


120 21 C5H12 0S 


sulfury.potato. or 
green vegetable 
odour 


■164 2-Methyl-4 propyl 13 


2-Methyl -4 -propyl- 1.3 




357a 


11540 


■37715-80-4 


160 28 C8H15 0S 





oxathiane oxatr.iane 
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No 


Solubility 


Solubility in 
ethanoi 


Boiling 
point (*C) 


ID Test 


Assay 

min % 


Acid 
value 
max 


Refractive Specific Other Requirements 
Index gravity 


J EC FA 


Data 
required 


417 


very sightly soluble in 
water, soluble in alcohol 




109-111° (10 
mmHg) 


MS 


Ireq] 




[req] 


[req] 




55th* T 


A, Rl, SG 


418 


soluble m al»-ol 
propylene glycc' 
sightly so, ble in -nest 
fixed o s and 1 g in 72 
ml water 


• g in 5 nil SO-% 
alcohol 


■ : 




,-. 




na 


a'a 


Heavy Mela's 

<=O0C4 £ :-;,, Melt ng 
ra "oe 194-105' 


55-hi'R 




423 






ti«y ;1 mm 
Hgi 


IS 


96 




tva 




Melting po-nt. 66-72' 


55:h,'R 




421 


insoluble in water 




!roq ; 


MS 


96 


• 


-.a 


0 5 g/rr.i 
at 20* 


Melt ng point 87-93" 


55th.'R 






sghlyscJuble « 
water solubeiri 
ethanoi, fa' 


• 


90-100 = ,15 
"im Hg) 


Ifi. 


99 


- 


- 


n';- 


Melting pcin:: 68' 


55!h'R 




433 




- 


•;. 

,... ;h , 


IR 


97 


2 0 


n.'a 


n.'a 


Mflt.v,gpam:c.25° 


55f.'R 




43fl 


soluble m la: ethanoi 
propylene glycol ano 
triaosli" 


- 


115(2 
nmHg) 


• 


95% 


- 


1.467- 


1 470- 
' • 


0.973-1 000 


55ttvR 




439 


sighl.y soluble m 
water soluble in 
alcohc i and oils 


■ 


2-2(d- 
iscmor'i 


IR 


S6 


- 


1.476(24') 


0 921 




5bMl 




44: 


- 


• 


trans 193 
200 


MS 


98% 


• 


1 44.i 

160'}. as, 
1 449l6C'i 


rife 




55t-;P 




446 


soluble m water olive 
o:.' <15% and almond 




■ i 


IR 




007 


1.4751 


1 0308 


Congealing point < ■ 
10° 


55tWR 




451 






17C 


IR 


95% 


10 


1 4568- 
' 1 

(2C) 


1 1351 




55th<R 




456 


sightly soluble in hot 
wate'.sokible in he: 
alcohol, oil 


■ 


199-20 j 


,R 


97 




n.'a 


pj'a 


Melting pom: 11C- 
112" 


55tr.'R 




458 


insoluble in water 
miscible in ePvyl 
alcohol and diethyl 
ether 


■ 


• 




■ 




1 433- 
1492 


0.357- 
0 892 




55th.fl 




462 


soluble in water and tat 




62 (57 |0 35 
0.40 rem Hg| 








1 483- 
1 J95 


0 990- 
f ..- 




55th.'R 




464 


insoluble in water 
miscible in alcohol and 

c 




■<■<■ i12-nm 

*>> 


MS 






1456 


0970- 


80-90% ds .somer 


55th:R 
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No Name Chemical name Synonyms FEMA COE CAS MolWt Formula Physical 

form.'odour 



1, . 

wo 


3- 


3- 


Methional: beta- 




1 1C 




104 1/ 


U4 Ho Us 


colourless to pale 




(Methyllhlo)propionalde^y (Methyllho)propcnaiae (MetHylmDrcapto)propionafcJeh 












yellow liquid 




de 


hyde 


ydn. 3- 












powerful and 








(Methyimercapto>propiona>:Jeh 












diffusive onion and 




















meat-like odour, in 








Me'.niopfopwnaldehyde. beta- 












dilution, more 








iMethyltiiioJproponaldehyde 












pleasant, less onion- 




















hue remniscientof 




















DCu Ol 


467 


3HNfelhylthio|butanal 


3-(Methyflhio;Dut3ial 


3-<Methyl:hio)nutyraldehyde 


3374 




16-333-62-7 




. .I'. 


colourless to pa'« 




















yellow liquid w4h 




















green, musky, buchu 




















odour 


4/S 


Ethyl 2- 


Ethyl 


Ethyl beta- 


JBJD 




4450-1 J-4 


134.21 


C5 HID 


colourless liquid with 




(methylthio)acetate 


(metnylthioiacetate 


tmetfiylthiolpropcnate 










02 S 


a fruity odour 


478 


j-1 iwcuiyiinii. ipiupyi 


j^fviCinyiinicpiupyi 


j^ccit/xycopyi iDcuiyt 


35B3 




1663055 0 


148 22 


C6H12 


colourless liquid with 




acetate 


acetate 


sulide Methionyl acetate 










02 S 


My, esteryodouf 


481 


3-4Methyltri<o)hexyi 


3-lMetrylthioinexyl 




3789 




51755-85-2 


190 31 


C9H18 


colcuness liquid 




acetate 


acetate 












02 S 




482 


S-Methyl tluoacetate 


S-Meihyi acetothioaie 


Mettianeltucl acetate. S- 


\ . 






90.14 


C3 


WAJUIICM tVJ ^<ltC 








Methyl ethanathioate 












yellow Louid 


484 


f.le'.t < t" jfc Lyra's 


S-Methyi butanethoate 


Methylthiol n-butyrate 


3310 


2328 


2432-51-1 


11819 


C5H10OS 


colourless to pale 




















yellow Squid with 




















pulrid. ranod. sour, 




















pungent cabbage 




















odour (powerful 




















sweet cheesy odour 




















in dilute solution) 


486 


S-Methyl 2- 




Metn, ?-riel* ! *..ty , 3te 


3 ,'08 




42C75-45-5 


13222 


C6H12 0S 


colourless liquid 




mothytoutanethioate 


melhylbutanethioate 
















487 


S-Melhyl 3- 


S-Meinyl 3- 


Methy.thioi isovalerate 


3864 




23747-45-7 


132.22 


C6H12 0S 


colourless liquid 




methyfbutanethioate 


melhylbutanelhioale 
















497 4-(Melhylthio)-2-butanone 


4-(Meihylthio)-2- 




3375 


11685 


3404 7-39-7 


118 19 


C5H10OS 


sweet, sullurous 






butanone 














fruity flavor like 




















arrowhead 



498 4.5-Oihydro-3<2H) 4.5-Oihydro-3|2H>- Tetrahyd'othioohene-3one; 3- 3266 2337 1003-O4-9 10215 C4H6 OS colourless to yellow 
Ihophenone thiophenone Thophane liquid with garhc. 



meaty, g'een 
^getabie. buttery 



499 2- 

Methyltetrahydfolhiophen- 
3-one 


4.5-Dihyi!ro-2--nc':hyl- 
3(2H|-lhiophenono 


2-Methyl-4,5-oihyofo-3i2Hi!ho- 
phenone 


3512 


116C: 


13679-85-1 


116 18 


C5 H8 0S 




500 4-<Mefhylth«)-4-methyl-2- 4-MethyM-|melhylthio)- 
pentanone 2-pentancme 




3376 


11551 


23550-40-5 


146.25 


C7H14 0S 




502 Di(butan-3-one-1-yl) 
sulfide 


Di-(3-oxobutyf) sulfide 




3335 


11441 


40790-04-3 


174.26 


C8H14 
02 S 




503 o-fMethytihioiphenol 


2-(Melhylthio)phcnoi 


1 -Hydr ony-2-meihylmercapto- 


3210 


11553 


1073-29-6 


140.20 


C7 H8 0S 


liquid 



bemene Methyl (2- 
hydroxyphenyl I sulfide 2- 
Metnyimercaptopheno: 
Thiogua-acoi 



151 



No 


Solubility 


Solubility >n 
ethanol 


Boiling 
point (X) 


ID Test 


Assay 
min 


Acid 
value 
max 


Refractive 
Index 


Specific 
gravity 


Other Requirements JECFA 


Data 
required 


465 


insoluble in water, 
soluble m alcohol 
propylene gtycol and oil 


1 ml n 1 ml 
95% alcohol 


165-166 


IR 


98 


too 


1493 


1 037- 
1052 


55lh:R 




467 


insoluble m waler. 
soluble in aloohci 




19D-19J 




9G 




1 517 


C 994- 

1.003 


55ttvR 




475 


very sightly soluble in 
water, soluble m 
alcohols and oils 




70-72 (25 
mm Hg) 


IR 


98 




' 4 

1462 


1 038- 
1043 


55th,'R 




478 


very slightly soluble in 
water soluble n 

alcohol and oils 




201-20? 


|req] 


97 




1 461 
1467 


1 036- 
1 044 


55th'-R 7 


IC 


481 


soluble in waier and (at 




... . „,, H . 


|R 




1,0 


1 461- 


0990 


5S(MR 




48? 


soluble m oJ and 
alr.jr.oi 




, „ 


' r. :r 






t 460 
1468 


= 

0825 


•: 5;!vR 




4g4 


insoluble in water: 
miscible In diethyl ether 




140-143 38- 
40 (12 mm 
Hg) 


R 


98 


• 0 


1 457- 
1469 


C 960- 
0.975 


55tft'R 




486 


msctjble in water, 
soluble in fats ana 
alcohols 








99 




i 45*j* 
1462 


: 

1035 


55th R 




467 


insoluble m water, 
soluble m peanut oil 
and ethanol 




t53 


IR, r/S. 
NUR. UV 


95 




■ 

1461 


0940 


SStliiR 




49 


insoluble in water 




106 (55 mm 
Hg); 77-78 
{20 mm Hg) 


MS 


97 




1 47C- 
1481 


10CO- 
1007 


55lhiK 




495 


• 


- 


(15 mm Mg) . 
86-87 (25 
mmHgj 


!R 


97 




1 527- 
1531 


1 194- 
1 199 

(20*) 








tnsoltjtfc in water, 
saubie in aiconol fats 




miuHg^ 


." 






1.520 


0.970 


. p 




500 






84 (12 mm 
rtgi; 78(15 
mm hgi 




99 


- 


1.475- 
1 485 




55UVR 




502 






95(0 01 mm 


t.ts 


99 




[reqi 


(req] 


S5WR.T 




503 






218-219; 105 
(22 rrm Hgl 


IR 


98 




1 575- 
1584 


1 168- 

1.173 


55th/R 





152 



No 


Name 


Chemical name 


Sy n o o y ids 


FEMA 


COE 


CAS 


MolWt Formula 


Physical 


507 




Methylsulfinylmethane 


Methyl suttoxde; D-methyl 
sulfoxde(DMSO) 


3875 




67-685 


78 13 C2H6 0S 


colourless liquid wrth 
mild cabbage or 
garlic odour 


503 


Methyl mercapcan 


Metnanetn o: 


Methanelhid , 
Mexaptomelhane; Methyl 
sulfhydrate, Thicnethyl alconol 


2715 


475 


74-93-1 


4810 CH4S 


clear liquid (at <6"C) 
or colourless gas 
with odour of rotten 


509 


Propanediol 


l-P'opanethiol 


1-Mercaptcptc*anc. n-P'cayl 
mercaptan 


3521 


•1516 


1C-7-03-9 


76 16 C3H8S 


coourless to pale 
yellow i.quid w-th 

cabbage-like, 
suHuraceous odour 


510 


2-Propanethtol 


2-Propanethiol 


Isopropyl mercaplan 


3557 




75-33-2 


7616 C3H8S 


colourless bquid with 


512 2-Methyl-1-propanethiol 2-Methyl-1-propanetiViol 


tsotjiityl rncrcspt^n 


3874 




51344-0 


9019 C4H10S 


colourless liquid with 
cooked vegetable, 
mustard-like odour 


513 


3-Methylbutanethiol 


3-Methyl-1-butan*hiol 


Isoanyl mercaplan 


335B 




541-31-1 


104 22 C5H12S 


colourless louid wrth 
odour of pnion or 
glue 


514 


2-Pentaneftol 


2-Pentancihiol 


2-Pent/l mercaptan 


3792 




2D84-19-7 


104.22 C5H12S 


colourless liquid 


516 


Cyclop€fitafvettiJOl 


Cvciooentanetnol 


Cyclopefilyl mercaplan 


3262 


2321 


1679-07-8 


102 20 C5H10S 




colourless liquid 


518 


1-Hexanethiol 


1-hex 3 netf>iol 


Hexyl mercaplan 


3542 




111-31-9 


118 24 C6H14S 


colourless j^uid with 
earthy odour 


520 


2. 3. Of 10- 
Mercartocnane 


Mixtu-e of 2.6.5 

"'[:;■: ',i ■ 
a 3d-s10!-lhic-'3 


P.narttfiic: c xanyl mercaplan 3503 


2332 




170 31 C10H18S 


sutfurovs. tropical 
inju. mercaptsn 




Allyl mercaplan 


Allylthiol 


A.iylsuiriydrala 






870-23-5 


74 14 C3H6S 


colourless to pale 
yellow rnobils liQuid 

with onion-like, 
sweet, not pungent 
odour 


















523 


1 -p-Menthei"ie-8-lhiol 


1-p-fvtenthone-e-thicl 


alpha .alpha ,4-Trime5hy:-3- 
cyc ohexone- 1 -mc-toethic' 


3700 




71159-90-5 


170 31 C10H18S 


Colourless liquid 
with aroma and taste 

nf nranplnn* in dilute 

solution 


524 


Thogeraniol 


3.7-Dimemyl-2itransj 6- 3.7-Dirr^yl-2,e-octadien-1- 
ociadiene-1-troi thicl 3.7-Dimethyl-2,6- 
octadien-1-yi mercaptan 


3472 


11533 


39067-£C-6 


170 31 C10H18S 


yellow to orange 
Iquid 


528 


o-Toluenetfuol 




2-Methyl<:hiophenol); o-Tolyl 


3240 


2272 


137-06 4 


124 20 C7H8S 


colourless to pale 
yeltow liquid with 
disagreeable odour 


529 


2-EtHylthiophenol 


2-Ethylbenzenethiol 


2-Ethylphenyl mercaplan 


3345 


11666 


4500-58-7 


138 23 C8H10S 


colourless Ikjuid with 
disagreeable odour 



Copyrighted rnaterial 
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No Solubility Solubility in Boiling ID Test Assay Acid Refractive Specific Other Requirements JECFA Data 

ethanol point rC) min % value Index gravity 



507 


so... til? in oi .."i 


159 IR.M5 99 


1 415- 


1 CS7- 


55th. F 




alcohd Tiisntte with 




1 420 






JOB 


2 4 g.'IOD ml water. 


5 9-6 0 IR 


1 0 1 430- 


0.852- 


55th/R 




soluble alcohol 




1 436 


0894 






ether organic solvents 




(gas): 


(gas), 










0 894 


1 032- 










(hqod) 


1.C40 












(liquid) 





503 


sc -We m water 
alcorol. prctyle-c- 
obool and oils 




■": 




9^ 


1 43.5. 


C 642- 




55tb'R 




510 


sc'-ble in o:i and 
alcohol 




v •:■ j 


IR. MS. 
NMR 


9B 


"-■■r. 


rj8i4- 
0 3'9 




55»h,'S.T 


Rl 


512 


soluble n c ! ana 
alcc-.ol 






R 


§7 


1 437- 
1444 


0 629- 

1 i-i 




55tA'R 




513 


soluble in oil ana 
alcohol 


■ 


118-'295 


IR. MS 


97 


' 439- 
1 447 


0331- 
C838 




55tWR 




I-' 


sl.cjr.lly soluble - 
Aaier soluble ■*. tfcohc 


- 


113 


MS 


*2 4% 3 

m 


• 

1.452 


(i 532 
:. : 




55im;r 




516 


sl.ghtlysolutom 
water; soluble in 






v 




1.46S 


0.920- 
0 925 




55th,'R 




518 


soluble m oil and 
alcohci 




150-154 


iR.MS 




1 444- 
'452 


0.824- 
0 635 




551WR 




520 


insoluble m water 
soluble m alcohol and 
oils 




25-5-259 


IR 


95 


1 511- 
• 517 


C 98C- 
0 9B8 


Contains approx 54% 

10 isomer, 31% 2- 
iscmer 10% 3-SOmer 


55ttvR 




521 


Sightly soluble m 

aiconc ' on ana e.ny 
ether 


1 ml 1 1 rnj 

95% alcohol 




IR 


(min 
yo n 

disu fide 

-►allyl 

■>ur j l* * 

allyl 
mercapt 

an) 


1 479- 
1 49' 


c sea- 

0.930 




55tCjR 
























523 


sighty soluble m 
water, soluble in fat 




'/ I! 1 "ITI 

-<: i.i: 
"trn huj 


IR 




1 504 


C948 

!20"l 




£5th.'P 




524 






56|0 35 n-,rr. 
Hg) 


r ms. 
i.'. 


• 

5% 
--:T' ' >;c 

I 


' - 

1 513 


0 903- 
00:1 


trar.s cis isomer ratio 

= Gt 






528 






194-195 


IR 


S5 


1575 


1.054. 
1059 




55th.'R 




529 






203-205 


MS 


981*1- 


1 sea- 


1 040- 




55WR 





/ ; 2 

ethyp".e 

noli 



1 570 1 045 
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Mn 
NO 


Mama 


Lnemicai name 


synonyms 


rciiA 

rtmA 


rnc 
LUfc 


P AC 


moi wi hormuia 


Physical 


















formi'ndouf 


531 


?-Napnthaienethoi 


^Naphtr-aleriellucl 


2-\1erujptonaph;halen« 2- 






•O -'iO • 


'•2 '23 C10H8S 


crystas wilh 








Naphtnyi nexaptan. 2 










disagreeable 








Thionapthci 










mercaptanlike odour 


533 


bistMethyflhioJmeihane 


Bis|nethyltf i p3)rreth3"e 


2.4-D:lhiape--lare, Bisfmet-yl 


3873 




1618-26-4 


1C3 22 C3HBS2 


pale yellow, oily 


















liauid with an odour 

iiLfuiu mm an uuvui 








Formaldehyde dimethyl 










of fresh mustard 








dithoacetai Formaldehyde 


















dimetrtyl tnercaptal, Ntethylene 


















bisime'.hy) suiddel 
Thiofc-rmaldeJivde dimethyl 












536 


1.2-Propancd4r,,oi 


1 2-Propanejmiol 


1 2-C nercaptopropane 




fS54 


814-67-5 


1C8 22 C3H9S2 


clear t,e;,quid 


544 


3-Mercaplo-3-methyl-1- 


3-Mercap*,o-3-methyl-1- 
butane; 




365-5 




343CO-94-2 


120.20 C5H12 0S 




546 


2-Mercaplo-3-butanol 


3-Mercap!o-2-butanoi 


2-Hyt'roxy-3-butanemol; 3- 


350? 


760 


37887-O4-0 


106 18 C4H10OS 










Hydioxy-2-buanethiol 












552 


Elhyl 2- 


Ethyl 2- 


Ethyl thic adate 


3279 


11469 


19(88-49-9 


134 19 C5H10 


















02 S 




558 


3 Uercapto-2-butanone 


3-Mercac:3-2-b-.lanore 








40739-95 8 


10417 C4H8CS 


coiou.'less c pate 


















yellow . quid 


















becomes cloudy 


















alter short storage 


5o0 


3-Mercapto-2-penlanone 


3-Mercaplo-2- 




3300 


232 1 


("7 [111 Tif (1 

6 '633 -9/ 0 


11819 C5H10OS 


rvil'ir iH^ec limiiH 






pentanone 














561 


p-Menma-8-lhiol-3-one 


8-Mercaplo-3 p- 


8-Mercapatop-inenthane-3- 


3177 


11789 


38462-22-5 


186.31 C10H13 


colourless to yellow 








one, i riomeninone 








'Jo 


Drown liquid 


{ft 


Mecnyi propyl disulfide 


Math,,! nmnul rl.c-itlf 

Metnyl propyl flisuliCe 


ivienyi -i-propyi disuttide 


JAI 1 




2uy-oLM 




pale yellowish 


















moofe imud with 


















powerful. 


















penetiatating. 


















sulf.-raceous- 


















cdour 


572 


Aty disuMide 


Diallyi disulfide 




2028 


485 


2179-57-9 


146 27 C6H10S2 


pale yellow liquid 


















w'h odour of garlic. 




















573 


3,5-D=m e ihyH,24- 


3.5-Dimmnyl-l 24- 


;'.5-Dii^thyl-1,:!4-:nthifi;.r:.;!, 




• : , 


23654-92-4 


152 29 C4H8S3 






tnthioiano 


tr:'.lnulanL- 


3,5 Oin,alhyl-1,2.4- 












574 


3-Melhyl 1.2.4-tr.1hiane 


3-Me1hyl-1,2.4-trihiane 


3-l/*th>I- 1,2.4- 


••■ 




43043-01-3 


152 29 C4H8S3 


coburless liqudwifh 








t'lhiacycbhexane 










strong odour 


575 


Dicyctohexyl disulfide 


Dicyctohcxyl dsulfido 




3443 


2320 


2550-4O-5 


230 43 C12H22 
















S2 
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No 


Solubility 


Solubility in 
ethanol 


Boiling 
poinl |C) 


IO Test 


Assay 

min % 


Acid 
value 
max 


Refractive 
Index 


Specific 
gravity 


Other Requirements 


JECFA 


Data 
required 


531 


slightly soluble m 
water; soluble in 
alcohol and ether 




210 5 
(100mm Hg) 


MS 


96 




a'a 


1 160 

220'4) 


MeltTq point 8rC, 
Decomposes at 285°C 


55th,'R 




533 


very slightly soluble in 
water; soluble in 
alcohols and ot<s 




193 


IR 


99 




1 530- 
1538 


0 959- 
1.059 




55th,'R 




536 


insolub'e in water, 
rrwoble tn oi 




152 


IR. NMR 


96 




1 531- 
1541 


1.075- 
1081 


Chlorinated 
monothiol man 11% 


55thi'R 




544 


soluble in water at 10 
g/1 at 20*C. while 
petrolatum at < 100 
gjVgat 20"C. acetone 
and 95% efhanol at 
20*C 




Hg) 


IR. MS 
NMR 


96 




1490 


0,989 
(20*1 




55th 'R 




546 


nsoluble m water 
nxsable in alcohol and 
fal 




58-60(10 
mm Hg) 


r 'jr.iR 


99 




1 476- 
1485 


1 010- 
1017 








552 






40-41 (1 mm 
Hg| 


IR 


99 




1 447- 
1452 


1.027- 
1.050 




55th R 




556 


slightly soluble in 
water, soluble r. 
alcohol, ether, pyridine 
and aqueous alkalis 




50(18nrn 
Hgl 


IR 


99 




1 469< 
1.479 


1016 
(20*) 




55lh.'R 




560 


insolutte in water, 
rtusoble * alcohol 




183. 57 (15 
mm Hg) 


MS 


■ 




1 414- 
1424 


0 988- 
0,998 




55'.h« 




561 


insoluble in water 
soluble in alcohol 


■ 


120 (10 mm 
Hg) 


IR 


97 




1 492- 
1509 


0995- 
1.010 




55:c - 




565 


slightly soluble n 
water soluble in ethyl 
alcohol and o>i 




69-71 (43 
mm Hg), 40- 
41 (9 mmHg) 


MS 


95 




1 5C5- 
1 518 


0990- 
0,999 




, ~ 




572 


insoluble m water; 
soluble n common 
organic solvents 




79 (16 mm 

Hg) 


IR 


80 (min 

95% 

allyl 
disulfide 

♦ ally) 
in fide - 

ally! 
ne^cap: 

a") 




1 537- 
1 551 


099B- 
1 015 




55lh^R 




573 


insoluble in water; 
soluble in (at 




43-<5 (0 7 

mm Hgl 


IR 


98 




1 593- 
1603 


1.241- 
12S1 




551h:R 




574 


insoluble in water; 
soluble in fat 




226 


MS 


98 




1.617- 
1 627 


1276 
ld20/4) 




55ttVR 





575 insoluble in water. . 162-163(6 NMR 97 

s*ghtly soluble *i mm Hg) 

alcohol; soluble in fat 



1.543- 1042- 
1 553 1.049 



55th.'R 



15-. 



No 


Name 


Chemical name 


Synonyms 


FEMA 


COE 


CAS 


MdWt Formula 


Physical 


















form/odour 


579 


Benzyl disu fide 


D.senzyl dis Jflde 


5D3 a'pha- 


: ' 




15C-60-7 


246 39 C14H14 


Dale yeJowsh leafy 








(3crcrylditl-tojilc!»ene, ' ■'• 








S2 


crystals ar ieafiels 








Jipne "yl-17 J'JltTiDDU'.dllQ 










wit!, burn: 




















582 


Dimethyl bisulfide 


Dimethyl trisulfde 




3275 


539 


365240-8 


126 26 C2H5S3 


pale yellow liquid 


















with rjcwerful odour 




Mplh-ul nrnrvjl 1n<ntfirl0 
ivicuiyi urupyi iriiuiiuc 


*.t<Mhvl rvrinul frK:ii*irtp 




JOu>j 




17n1C) ? 

I / y I y- JO 'L 




rdcyciiuw. niuunt? 


















liqutd with poAerf^i. 


















penetratrg. warm, 


















herbaceous odour 


















somewhat 


















renin -scent of onion 


585 


Drprcsyl tnsuttde 


D oropyltnsjSide 








6026-61-t 


182 36 C6H14S3 colourless liq„id with 


















powerful, diffusive 


















ga-:C-liKe oJou- 


587 


Dallyl trreuBide 


Dialtyl trts jttlde 


Ally: trrsulfide 


3265 


436 


2C50-67-5 


178.33 C6H10S3 


ye.'Jowliqudwith 
disagreeable odour 


558 


Dialtyl pclyfulfide 


Mixture ddiaiiyid - In- 


i' - P rc "-en yl polysu^ides 




11912 


72663-75-1 


C6M0Sx 


pale yellow tquid 






. tetra-. am) 










!x=2-5) 


witri strc-'c gattic- 






pentasutfides 












iike odcur 


589 




2-Oxobutyrc acd 


alpha-Ketobutyncaad 


3723 




6O0-18-O 


102 09 C4H6 03 


- 


592 Citroneltoxyacetaldehyde 6.10-D'methyl-3-oxa-9- 


6.10-Dimethyl-3-oxa-9- 


2310 


2012 


7492-67-3 


198.31 C12H22 


colourless viscous 








unaecenat 








02 


liquid with strong 


















floral odour 


594 


Ethyl 3-Hydroxybutyrate Ethyl 3-hyd-oxybu:yraia 


Ethy; 3-hydroxyfculanoate 


34:3 


•0596 


5405-414 


132 16 C6H1203 


colourless viscous 


















liquid with 'ruity 


















grape g r een odour 


596 


Buty! acetoacetate 


Butyl 3-cxobutyate 


E3„tyl 3-Ketobutanoat£? Butvl 


2 17-: 


2-11 


£91-50-6 


158 23 CBH'4 03 


colourless liquid; 








cota-ketobutanoa'e Bu'vl 










fruity taste; sweet 








beta ■ketc&utyrate; Butyl 3- 










brandy-li'.e odc-jrof 








oxobutanoate 










fermented fruit 


597 




2-Methytpropyl 3- 


iso-3utvl ace'oacetate isr> 


2177 


242 


7/73-/5-1 


158.20 C8H14 03 


1 "U ll""' Ijfh : 1 _J U 1 !_! 






oxcoutyrate 


p.,Tvf hPta-kptnNitvratP Rn- 










fruity taste; sweet 








uuiyi j uftvjuuuai male, oiAr»iyi 










fruity odcur of brandy 








har^-kotnhiiWrato ICAhith/l X- 
ucus nciuuuiyiaic, isuuuiyi -> 


















oxobutanoate 












598 


Isoamyl acetoaceta.e 


3-Methylbutyt 3- 


iso-Amyl acetoacetate; iso- 


355 1 


227 


2303 18-1 


172 23 C9H16 03 


co.'ouriess liquid. 






cxcfcn.tyrate 


Amvl beta-ketofcutyrate; rso- 










ethereal fruity. 








Amyl 3-oxobutanoa.e: 










sctiewhat 








Isobutyi beta-kc-tcbjtyrato. 










hert'acejus. winey. 








Isobutyl 3-ox:>butanoa:e 










fermented apple iike 


















CJjL; 


6C0 


Methyl 3- 


Methyl 3- 


Meti-yl 3-hdruxycaproate 


35C3 


10B12 


2V8S-58-S 


14619 C7H14 03 


co'ouiless to pale 




hydroxyhexanoate 


hydroxyhexancate 


Methyl beta-hydroxycaproate; 










yellow liquid 








ivietnyi Deta-nyoroxynexanoaie 
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No 


Solubility Solut 
etli 


lility in Boiling 
ianol point fC) 


ID Test 


Assay 

min % \ 


ftcid Refractive 
r alue Index 
max 


Specific 
gravity 


Other Requirements 


J EC FA 


Data 
required 


579 


insc-'uble or slightly- 
soluble in water 
soluble mrotalcohc. 
e:her 


>27G (a th 
:■ ::■•-< p ■ ' 
n) 


R 


■ 


n.'a 


n'a 


Melting pant 71-74' 


55lh,'R 




552 


very sightly soluble in 

water soluble " 
afcchols propylene 
g'yool and oils 


1b%<%. i- 
lb rriH Hg; 


i- 


•r' 


■ 59% 
1 635 


1 

•210 




5£IH.'R 




584 




~: .' I 1 ."' ■ 

Hgl 


IR 




1 558- 
1570 


1.095- 
1.101 


Also contains min. 

25% dipropyl 

trisulMe, 12% 
dipropyl disulfide, 

14% dimethyl 
disulfide. 3% methyl 

propyl sulfde 


551h,'R 




585 


alnvjs". i-scl'jole m 
water, soluble in 
.-K..jh, ,r: 


9d i-irnr 
Hg). 93 <5 
mr hg'\ S%- 
65 1 1 5 mm 

Hg, 


R 


99 

(indudln 
g up to 

.li; i : 

disulfide! 


1 542- 
1.59 J 


0 952 




55!h,'R 




587 


insoluble m water and 
alechol, mscble with 
etber 


112-120(16 
mm hqi 95- 
97(5 mm 
Hg}.7D{10 
mn Hg 


IR 


65 (mm 

95% 
,-i ,1 •: - 
In- and 

tetra 
sulfides) 


1.603- 

• - 


1 135- 
1.170 




55thR 




588 


nscluble m water 
slightly soluble in 
alcohol : misatte m ml 


68 1 15 -in 

Hg) 


R M'.tR 




1 643- 
1653 


1220 

I20*i 


allyi disulfides 2-10%: 
allyrtrsulWes 20- 
30%, ally: 
:e:r:-r_ Lip.-:. % 
allyl pentasuifides 30 
40% 


55th:R 




589 


soluble in water and 
alcohol 


60-82 (16 
mm Hg) 


IR 


9B 


n 


1 200 
■ 1 J 


Me'ting pemt 31-32" 


55th,'R 




592 


insoluble in water; 
soluble in alcohol 


239: 130(12 
mm Kgi 


'.1 


75 


t 461- 
1.471 


0 522 
(20") 




55WR.T 


Low assay 


594 


100 g in 1CO ml water 
at23'C 


170.6714 
mm Hg) 


MS 


99 


1416- 
1424 


1,010- 
1 017 




55th'R 




596 


insoluble in wale, 
solute in alcohol ant) 

Oil 


Z-5,%0-103 
(16mrr Hg, 


MS 


97 


1.425- 
1 435 


: 9 '.I 




55t!„'R 




597 


insoluble in water, 
soluble in alcohol and 

Oil 


136:64.5(11 
mm Hg) 




98 


1 422- 
1432 


0 970 




55UVR 




598 


insoluble in water, 
soluble in alcohol 


222-224 


« 


• 


1 426- 
1433 


0 954 
(10'i 




55UVR 




6-30 


inso:ublo in water and 
lat 


■_: i- 




95 


1 410- 
■ a . 


C 994- 

i c • ; 




55thR 
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No 




Chemical name 


Synonyms 


FEMA 


COE 


CAS 


MolWt Formula 


Physical 
formfodour 


604 


3-(HydroxymethylK2- 
heptanone 


3-(Hydroxymethyl)-2- 
heplanone 


2-AcetyH-hexanal; Methylol 
methyl amyl ketone 


2604 


692 


65405 -SB- 7 


144 21 CB H16 02 colourless liquid with 

; HMTt.il 

herbaceous, fruity, 
ir.iKly spicy odou 


505 


1.3-Nonanedcl acetate 
(mixed esters) 


Mixture ot 3- 
Acetoxynony I achate. 
3-Hydroxyncriy! 
acpta'p and 1 il ■ 
Hydroxyethyl)heptyl 
ace tale 


Di.is:'io,3-Hwyl-:,3- 
propar,fedicl acetate, mixed 
este-s. Nona-e d acetate 


,/!...■, 


2076 


1322-1'-.! 


C11H22 


colou.-!e55 -o pate 
yeiiLft. siignuy ony 
Lquid with floral 
odour similar to 
jasmine 


610 


Hydroxyotronellol 


2 6-Oimethvl-2 8- 

octanedioi 








107-74.4 


174 29 C10H22 
02 


colourless very 
viscous liquid; mild 
sweet odour 


613 Hydroxycitronetlal diethyl 
acetal 


8.8-Oiethc«y-2,6- 
dimeaiyl-2-octanol 


1,1-Diethoxy-3.7-dimethyl-7- 
~ ...... ~ . 


2584 


44 


7779-944 


246 39 C14H30 
03 


cotourtess slightly 
oity liquid; delicate 
green floral taste 


618 


Fumanc xid 


2(trans)-Butenedicic 
acd 


Alternate c acid. Bo letjc acid, 
tEJ-Buienecaic aod.(EM,2- 
Ethylenedica'toxylk: acid 


2485 


25 


110-17-8 


116 07 C4H4 04 


white cdourtess 
granules or leafy 
crystals, virtual^ 



odourless with lart 
acid taste 



619 l-Malicacid 2-Hydroxybutanedicic 2-Hydroxybutanediocaod. 2655 17 97-67-6 134.09 C4H6 05 white crystalline 

add Hydroxysucorbcadd powder, granules, or 

needles; acid taste; 
odourless or having 
a very faint 
caramelic acrid 
odour and a tart 



620 



Diethyl matale 



Diethyl 2- 
hydroxytmtanedioate 



Diethyl 2- 
hydroxy!>utanedioat.e; Diethyl 
hyd'Oxysuconate; Ethyl 
malate, dl-Ethy! maiate 



2374 362 7554-12-3 190.20 CBH14 05 



colourless liquid; 
mild. witey -fruity 
odour with pleasant 
herbaceous 
undertone 



629 


Triethyl citrate 


Triethyl 2-hydroxy- 
r'fco It 


Ethyl citrate; T rielhyl 2- 
hydroxy-1.2,3-propane- 
trtcarbcxylaie 


3083 11762 


77-93-0 


27629 


C12H20 
07 


practically 
colourless, oily 
liquid, bitter taste, 
little odour 


630 


Tributyl acetyldtrate 


Tributy- 2-acetoxy- 
1.2,3- 
propa-etrica'toxyla'.e 


Acetyl tributyl otrate 


3030 


77-90-7 


40246 


C20 H34 
OS 


colourless, slightiy 
vecous liquid with 
very faint sweet 



631.1 3-Methyl-2-oxobutanoic Sod;um 3-methyl-2- 
aod, sodium salt 



Sodium, alpha- 



3869 



3715-29-6 



136 10 C5H7 03 
Na 



3-methyl-2-oxo-. sodium salt 
Sodium 3-methyl-2- 



632 1 3-Methyl-2-oxopentanoic 
acid, sodium salt 



Sodium 3-me1hyl-2- Valeric acid, 3-methyl-2-oxo-, 38/0 



3715-31-9 



152 10 C6H9 03 
Na 



533 1 4-Wethyl-2-oxopentanoic 
ackf, sodium sad 



Sodium 4-me1hyl-2- 
oxovaferate 



Valeric aad. 4-nethyt2-oxo. 387 1 
srxh.m salt, Scdum 4-rrethyl- 
2-keto:wntatwa?e; Sodium 4- 
rrethyt 2 -oxoyentsroate 



45O2-00-5 152.10 C6H9 03 
Na 
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No 


Solubility 


Solubility in 
ethanol 


Boiling 
pointCC) 


ID Test 


Assay 

min % 


Acid 
value 
max 


Refraclive 
Index 


Specific 
gravity 


Other Requirements 


JECFA 


Data 
required 


C04 


s'ghty soluble ■•> 
water, soluble in 
alcohol 




94Pf3 9mm 
Hg} 


MS 


90 




1 444- 
1447 


0.945- 
0949 




55lh'R,T 


Low assay 


605 


sliyitly solub'e in 
water, soluble in 
alcuhc' and Oils 


1 ml in 1 mi 
95% alcohol 


20C 2iS 


R 


9*) |li'.-al 
o(2 

monoest 
• - ■ • 
dwsterj 




1441- 

1453 


0 9G4- 

0.976 




55»vH.T 


BP 


610 


slightly soluble in 
water soluble 
alcohol and oils 


r ml ,n 1 ni. 
00% alcohcl 


2G3;156(15 
mm hg) 


1 = 


97 




1 455- 
1.460 


0.922- 
0 930 


Aldehyde content 

max 10% (as 
hydroxycitrcnellal) 


55tb.'R 




613 


^soluble in water, 
so'uble m alcohol and 
oil 




2-30. 135(3 
rrrnHg) 


IR 


95 


- 


1 435- 
1440 


C.9C2- 
0 908 




55WR 




61fc 


i.'isoluble lo slightly 
sdjble >n watc-r, 
soluble in alcohol. 




i = 


MS 


99 5 




n.'a 


i 


Heavy Metals max 
10 ppm. Maleicacid. 
max 0 1% Water" 
max C 5%, Residue 
onlgniton max 
0 1% s:.blirr.esat 
2CC 


55thi'R 




619 


solubtm wale rand 
alcohol. 1 gmmOe irJ 


1 g in 1 4 ml 


n.'a 


IR 


99 


- 


n'a 


rva 


Melting po m. 100°; 

FumaricAcid: nax 
1.0%; Heavy Metals: 
max 10 ppm, Maleic 

aad max 0.05%; 
Residue on Ignition: 
max 0 1 %: Specific 

Rctaton: -0 23° at 
25', Water Insoluble 

Matter max. 0 1% 


551VR 




620 


SOlutte m water; 
miscible in alcohol and 

ChI 




254.91 -92(1 
nirnHg) 


f.'!:' 


9? 


- 


• 43-:- 

1446 


1 120 
: 126 




55:li.'R 




629 


slightly soluble in 
W3ter. miscibie with 
acohol and ether 


■ 


294 


IR 


99 


- 


1 440- 
1.444 


1.136- 
1.139 


Acidity max 0 02% 
as citric acid. Heavy 
Metals, max 10 ppm; 

Water max 0 25% 


55BVR 




630 


sou.sle n alcohct 
miscible in c ! 


• 


172-174(1 

IT"1 Hg; 


IR 


99 




1 440- 
1445 


1 140, 
1 045- 

1 Llo 








' 1 


■ 


- 


-. 1 


r.'L-p. 


91' l, 
non- 
aqueous 
i -?.: - - 


- 


-a 


n.'a 




55th'R.T 




632 1 






n:a 




96% by 
hPLr 




' 


n'a 




55MR.T 


Afm) 


633.1 








to MB 


98% by 
non- 
aqueous 
v ' 




n.'a 


ma 




55tWRT 


A(m) 
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Chemical name 
(Systematic name) 



COE CAS MolWt Formula 



Physical 
form/odour 



450 



Furfural 



2-Fi 



2-rormyttjran Fural; 2- 
Furaldehyde; Furfjraldehyde; 
2-Furylca,T»xa!dehyde. 
Pytamuac aldehyde 



2489 2014 93-01-1 



96.09 C5H4 02 Cotourtess to yellow 
otty liquid which 
browns on storage, 
ounaent sweet 



cinnamon-almond- 
like flavour, odour 
resembles 
benzaldehyde 





Furfuryl alcohol 


Furfuryl aiDohol 


2- Furancarbinol. 
Furfuralcohol; alpha- 

Furylcarbinol; 2- 
Hydroxymethylfuran 


2491 


2023 


98-00-0 98.10 


C5H6 02 


Colourless or pale 
yellowish liquid, 
mild, warm oily, 
"bumr" odour 


636 


3-Phenyl-1-propanol 


3-Phenylpropanol 


Hydroonnamyi alcohol; 


2865 


80 


122-97-4 1 36 19 


C9H120 


Colourless, slightly 








Phenelhyl carbmo! 3-Hydroxy- 










viscous liquid, sweet 








1-phenylprapane; (3- 
Hydrciypropy'.lbenzene 










hyacinth odour 



637 3-Phenylp'opyi formate Benrenepfopanoi 



Hydrocnnamyl formate; beta- 28£-5 .161 *04-64-3 154.20 C10H12 Colourless to slightly 
Prienylp'opyl formate u2 yellow liquid. 



638 3-Phenylpropyl aceta 


o Benzenepropanol 


Hydrocinnamyl acetate, beta- 2890 
Phenylpropyl acetate 


222 


122-72-5 


178 23 C11H14 Colourless liquid. 
02 floral spicy odour 


639 3-Phenylpropyl propion 


ate Benzenepropanol 
propionate 


Hydrocinnamyl propionate: 2897 
beta-Phenylpropyl propionate 


419 


122-74-7 


192 26 C12H16 Colourless liquid. 
02 heavy floral 
balsamic odour 



Colourtess liquid, 
fru.ty-balsamc 



640 3-Phenylpropyl 
isoburyrate 



3-Phenylprcpyl Hyd-o:innanyl isobutyrate; 3- 2393 303 103-58-2 206.28 C13H18 
isobuyrate Phenylpropyl 2- 02 

nvsthylproparoate; beta- 
Pheny.piopyt-2- 
methylpropanoate 



641 3-Phenylpropyl 


3-Phenylpropyl 


Hydrodrmamyl sovalerate; 3- 
Phenylpropyl isopentanoale; 
beta-Phenylpropyl 3- 
methylbutanoate 


2399 


462 


5452-07-3 


220 31 C14H20 
02 


Colourless liquid, 
strawterry-prune- 
ptum-Ske odour 


642 3-PhenvtoroDVI hexanoate 


3-Phenylprcpyl 
hexanoale 


Hydrocinnamyl caproate, 3- 
Phenylpropyl caproate 


2896 


321 


6281-40-9 


234.34 C15H22 
02 


Colourless liquid 
sweet, fruity-green 


643 Methyl 3- 

phenylpropionate 


Methyl 3- 
phenytpropionate 




2741 


427 


103-25-3 


16420 C10H12 

02 


Colourless liquid, 
powerful, fruity- 
winey floral sweet 
odour 


6-14 Ethyl 3-phenylpropionate 


Ethyl 3- 
phenylpropionate 


Ethyl hydrocinnamate 


2455 


429 


2021-28-5 


178 23 C11H14 
02 


Colourless, 
somewhat oily liquid, 
sweet fruity, honey- 
like odour 



Hydroannamaldehyde; 
Phenylpropyl aldehyde 



2867 2013 104-530 134 18 C9H10O Colourless to slghtjy 



pungent floral odour 
oi nyaontn 



646 3-Phenylproc.onic acid Benzenepropanac acid Beniylaoetic acid. 2889 32 501 52-0 150.18 C9H10O2 Whte crystalline 

Hydrocinnamc acid; beta- solid, faint sweet. 

Phenylproponc acid somewhat balsamic 

and coumann-lke 



odour 



647 Cmnamyl alcohol 



Cinnamyl alcohol Cinnamic atohcJ; gamma- 2294 65 
rnenyiaiiyi aiconoi, £«ntaiconoi 



104-54-1 134 18 C9H10O White to yellowish 

crystalline solid, 
warm-balsamic 
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No 


Solubility 


Solubility in 
ethanol 


Boiling 
point (°C) 


ID Test 


Assay 
min % 


Acid 
value 
max 


Refractive 
Index 


Specific 
gravity 


Other Requirements 


JECFA 


Data 
required 




soluble in water; 
soluble in oils 


miscible 


1fiM?,7 


IR 


Si 


ID 


t S71. 


1 1M- 
1 167 




55ttvR 




451 


mscible m water 
misoble in ois 


"fs^c •:- 


163-171 


R 


31 


- 


1 451- 

L482 


1 126- 
1 135 




55th,'R 


- 


635 


slightly soluble in 
water, soluble m ci.'s 


Tnsobio 


235-236 


IR 


aa 




1 524- 
1 523 


0 993- 
' CC2 




55th.'N 


- 


637 


insoluble r, water 


n tile 


.. .: j 


MS 


91 


LQ 


1 499 


1 v ■■ 




55thi'N 




u?. 


insoluble in water 
soluble in oils 


rr so ::>% 


244 -24 5 


IR 




10 


• i<i£. 


1(111-. 
L02A 




55ttvTM 




639 


inso'uble in water, 
soluble in oils 


mrsaWe 


265 


MS 




10 


1 483- 
1.495 


0.995 
VMS 




55WN 


• 




-5C Me water; 
soluble in oils 


n.sDC e 


253 


R 


aa 


111 


1 4F3- 


0 975- 
0.931 




55th:N 




541 


n-sdusie in water 
soluble -n ois 


miscible 




R 


93 


IIL 


i f us 


0 952- 
0 971 




55th,'N 




642 


insoluble in water, 
soluble in oils 


irnsciblf' 


292 


[req] 


23 


in 


(teq| 


II 




( n 

-h 


ID. Rl 


643 


insoluble in water 


rr.i-.r: Die 


233-239 


IR 


95 




1 505 


1 037- 
1 045 




551IVN 




644 


irse'-ble m water 
soluble in oils 


•- ■:. ■:< - 


" 


IR 


93 


1_ 


1 497 


1 017 




55t!vIM 


- 


645 


-scijble " water 
soluble in oils 


m.soi>ie 


222 


IR 


91 by 
aldehyde 

determm 
ation 




• ' 1-, 

1 523 


- i ■: - 

1 013 




55th,'N.T 


A(e| Low 
assay 




slightly soluble in 
water; soluble in o-s 


moderately 
solute 


230 


IR 


97 28 

ly 

titration 




rVa 


n .': 


mp: 43* minimum 


55th,'N 




647 


insoluble to slightly 


I- /lUrlV" V 




■-■ 








rva 


mp; 30* minimum 


55th.'N 





soluble -i water soluble 



soluble in oils 
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No 


Name 


Chemical name 
(Systematic name) 


Synonyms 


FEMA 


COE 


CAS 


MolWt 


Formula 


Physical 
form/odour 


648 


Cinnamaldehyde 
ethylene glycol acetal 


2-Styryit , J-doxotane 


Cincioval; 2-StyryH 3- 
dioxolane 


228? 


iR 




1/6 2? 


C.11 H1? 
Q2 


Nearly colourless 
oily liquid, soft 

mirv wanvi swppt 

odour 


649 


Cinnamyl formate 


Cinnamyl tonnate 


3'Phenylailyl formate 


2299 


352 


1M 55-4 


162 19 


C10H10 
02 


Colourless to sightly 

vpllnuu Ik^iiirl nrppn 
luiiun i^uiu . u'vcn 

r.erbaceous, 
balsamic odour 


650 






T .Shpnv 1 ^ ;vpt*ifp 


2293 








C11 H12 
02 


yellow liquid. sweet, 
balsamic, floral odour 


651 


Cinnamyl propionate 


Cinnamyl propionate 


3-Phenylallyl propionate 


2301 


414 


103-56-0 


'. " 'j / 1 


C12H14 


Colourless to pale 
floral odour 


652 


Cinnamyl butyrate 


Cinnamyl but/rate 


3-Phenylallyl butyrate 


2296 


279 


103-61-7 


■ ■:i. 


C13H16 
02 


Colourless to 
yettowsh liquid, 

fnnfu chnMlv flnral 
iiuny siiyiiUf jiuiq) 

balsamic odour 


'..!,.: 


Cinnamyl isobutyrate 


Cinnamyl scbutyrata 


Crtnamyl 2-melhylpfopanoale, 
^-Phf'nvl-7-nrnripn-l-vl 
isobutyra!e 


229/ 


4% 


103-59-3 


2M ?; 


C13H16 


Colourless to 

uPll"rA^h liniini 
yci'jn on iiljui'j , 

sweet, balsamic 
fruity c-dour 


554 


Cinnamyl isovalerate 


Cinnamyl isovalerate 


Cinnamyl 3 -methyl butanoate; 

VPhprwlalM imualpralp* 1- 
Phenyla;iyl 3 methyfbutanoate 


2302 


454 


14027-2 


21830 


C14H18 
02 


Cotourtess to pale 

vpllfTuv fionirl ^n^v 

fruity, floral odour 


655 


Cinnamyl phenylacetate 


Cinnamyl 
phenylacetate 


Cinnamyl alpha-toluatc; 3- 
Phenylallyl phenylacetate 


23CC 




M92-65-1 


.:• 


C17H16 
02 


Colourless, slightly 
viscrxis Iquid deep 
chrysanthemum like 
cdour 


656 


Cinna.maldohyce 


3-Prtcnyl-2-pfopen3i 


Cmnamal Cinnami: aldehyde; 
beta Pheny.?.crc'e.n. 
Zimlattehyde, Cassia 

acetaldehyde 


2285 


m 


104-55-2 


137 tfi 


C9H8 0 


Yeiic* liquid strong 
cinnamon odour 


657 


Cinnamic acid 


3-Phenyl-2-propenoic 
acid 


Benzene prope*oic aod: 

Ri _ *n'*vlH( r *fi<>.'^[*a fc tii fc iifitfl \- 

Phenytacrylic acid: beta- 
Phenylacrytc acid 


2285 


22 


621-82-9 


*4S ';) 


C9HaQ2 


V^te crysiaiime 

<r"3l»*S hf\f1rf*u tlt1f.il 

odour 


v .'0 


1 '^thvt r-lnn 3 rr a ti3 

M^uiji ui iiidnwjic 


'•icuiyi oniiidniciiG 






•j J J 




1 Of ' 3 


•in l." f -j 

02 


crystalline mass, 
fruity balsams odour 


659 


Ethyl cinnamate 


Ethyl ennamate 


Ethyl phenylacrylate 


2430 


323 


133 36-6 


17fi 77 


C11 H12 
— 


Colourless liquid, 
stt'eet baisarwc- 
honey note 


660 


Propyl onnamate 


Propyl c.mamate 


Propyl teta-phenylacrylflte 


2936 


324 


7778 83 B 


190 74 


C12 H14 
02 


Colourtess viscous 
■quid svbeel slighlly 


661 


Isopropyi annamate 


Isopropyi annamate 


1-Methylethyl3- 
phenylpropenoate 


2939 


325 


7780-06-5 


190 24 


C12H14 
02 


Colourless viscous 
liquid, balsamic, 

ifttrvi ai iu uiy 

amber type odour 


663 


Butyl cinnamate 


Butyl cinnamate 


Butyl beta phenylacrylate 


2192 




538-65-8 


204 27 


C13H16 
02 


Colcurtess. o ly, 
someAtiat viscous 
liquid, ssveet, oily, 
balsamic fruity cdour 


664 


Isobutyl cinnamate 


Isobutyl ennamate 


Kobutyl beta-phenylacrylate: 
Labdanol, 2-Methylpropyi 


2193 




122 67-6 


?I14 ?7 


C13H16 
02 


Colourless liqud, 
&'Ae<?t fruity balsamic 



cinnamuto, 2-f>-'elhylpropyl odou: 
beta-phenyiacrylate 



No 


Solubility 


Solubility in 
ethanol 


Boiling 
point I'C) 


ID Test 


Assay 
tnin % 


Acid 
value 
max 


Refractive 
Index 


Specific 
gravity 


Other Requirements 


JECFA 


Data 
required 


646 


insoluble in water, 
soluble m cJs 


•• >::: o 


265 


ireq | 


211 




Lilt 


- - 

1 -03 




55th.'N.T 


ID 


649 


msolub'e in water, 
soluble in 0:1s. 


miscible 


250 


- 


L£ 


LU 


1 i-sri- 
L5M 


1 nrs- 

• 032 




55lh.'N 


- 


650 


insoluble in >vate' 
solut e in oils 


miscible 


262-205 


R 






1 544 


1 047- 
1 054 




55*.h,'N 




651 


insoluble m water 


rr 


283 


[« 


_: 


iii 


1 537 


lUZi 
1 034 




55tlvN 




652 


msolub'e in water 


rr- v. ' s 


3CO 


[res ] 


22 


1L 


1 530 


1 n?r, 




55lh.'N,T 


ID 


653 


insoluble n water, 

SC-l-UlC' Ifi C . i 


-■ - 




R 


^_ 


'■ i"; 


' • . - 
i 


1 r)i:v 
1 m* 




£5tr,.'N 




654 


msolute in water, 
mstole in oils 


mis&ble 


313 


R 


as. 


! 


1 517- 


C 9M- 
0.996 




55lh.'N 




655 


insoluble in water 


miscible 


333-335 


IR 


26. 


12 


1 56 1 


1 069. 
1 nQS 




55th/N 




656 


insoluble in voter 

misobe in oils 


miscible 


24E-250 


R 


22 by 
a "-. i-r 

dotrrrr - 

abort 


lie 


1 61? 

1 m 


1 i"i46- 
1 fH3 




55th/N.T 


A(el 


65? 


insoluble in water 
soluble in oils 


slightly soil. tiie 


V' 


IR 


Ldby 
..... 




n'a 


n/a 


rr.p 132' minimum 


55th.M 






msoijble in water 
soluble in oils 


moderately 
soluble 


262-263 


IR 


22 




n a 


n,'a 


mp 33* rninrrnum 


55ttvN 




659 


insoluble « water, 
mtscible in atono^s 


miscible 


271-272 


!R 




ID 


1 556- 
1.562 


1 044- 

1 




55th'N 




660 


msolubv m water, 
soluble Li o Is 


-m: :iuie 


233-284 


R 


d j_ te rn mi 
ation 


3.0 


1 M,'- 


1 030- 
1 040 




55lh,'N,T 




661 


insoluble in water 
soluble in oJs 


miscible 


266 270 


MS 


as 


Ui 


' - '.1 

1 5*8 


1 020 
" ' 




55th,'N 


- 


663 


sightly soluble to 
tnsoiuble in water 


miscible 


267 


IR 


22 bl- 
ester 
determm 
aton 


LP. 


1 539- 
1 545 


1 006- 
•014 




55th.'N.T 


A(el 


664 


insoluble in voter 
solub.e in oils 


it -;r r>l» 


267 


R 


07 




1 r 42 


1 nn r - 




' OViV'J 
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i 



MO 


Name 


onernicai name 
(Systematic name) 


oynonyms 








Mnl W« Pnrmiila 
iwul n\ rormuia 


formfodour 


665 




Isopentyl cinnamate 


Isoamyt beta -phenyiacrylate. 
isopentyl cinnamate 


2063 


335 


7779-65-9 


218 30 C14H18 

02 


Colourless to sights 
yellow Ixjwd with a 
balsam c odcuf 


666 


Hepty! dnnamate 


Heptyl cinnamate 


Heptyl beta-phenyiacrylate 


2551 


2104 


10032-O8-3 


246 35 C16H22 
02 


Colourless or pate- 
straw coloured 
viscous liquid, mid. 

enmoi^hst hark liko 

odour 


667 


Cyclohexyi cinnamate 


Cydoiiexyl cinnamate Cycfoiexyl t-jta-p'ienyiacrylate 2362 




7779-17-1 


230 31 C15H18 
02 


Colourless to light 
ye'ow liqujd. Irut 
peach, cherry, 
almond like odour 


668 


lmalyl cinnamate 


Lmalyl cinnamate 


3,7-Oimemyl-1.6-ocl3d-en-3-y] 
cinnamate; 3.7-Dimethyl-1,6- 

phenylacryla'.e, 3.7-D-meihyi- 
i,6cctadiem3yl 3- 
p he n y I pr o pen oate 


2041 


329 


78-37-5 


284 40 C19H24 
02 


Almost colourless, 
oily, somewhat 

viscous liquid, mild, 
balsamic, sweet, 

slightly herbaceous, 
rxjrai ouour 


569 


Terpinyl cinnamate 


(Z)-1-MethyM-|4- 
rnethyl-3-cyck-heren-*.- 
yiiethyi c-.namate 


p-Menlhen-l-en-8-yl 
cinnamate; Terpinyl be:a- 
pr-.eriyacrylate; Terpinyl 3- 
pft*ny:p?op6noate 


3051 


330 


10024-S5-3 


284 40 C19H24 
02 


Colourless cr pale 
straw coloured 

viscous iquid.nild. 
Siveet, flcral- 
caisamic odour 


570 


Benzyl cinnamate 


Benzyl cinnarrate 


Benzyl beta-phenylacryla:e; 
•V-naner 


2M2 


331 


103 41-3 


238.29 C16H14 
02 


White to pale yellow 
solid 


671 


Phenethyl onnamate 


Prvonyethyl cinnamate 


Benzylcarbinyl cinnamate; 

Benzylcarbinyl 3- 
phenylpropenoate; beta- 
Phenethyl beta- 
phenylacrylate: 2-Phenyletr.yl 
cinnamate 


2863 


336 


103-53-7 


252 31 C17H16 
02 


White crystals, 
heavy balsamic-like 
rosy odour 


672 3-Phenylpropyl cinnamate 


3-Phenylp-opyI 

cinnamate 


Hydrconnamyl cinnamate; 
Hydrgcinnamyt 3- 
phenylpropersate; bet*- 
Phenylprapyl cinnamate, 3- 
Phonyip ropy! beta- 
phe-ylacryfate 


2694 


33S 


122-66-9 


266 34 C18H18 

02 


Colourless to sightly 
yellow liquid, rosy 
balsamic de.cately 
frjity cvluur 


673 


Cmnamyl cinnamate 


Cinnamyl cinnamaie 


Cinnamyl beta-phenylaoylate; 
3-Phenylallyl cinnamate; 
Phenylaiiyl cinnamate 


2298 


332 


122 59-0 


254.32 C18H16 
02 


White or colourless 

crystals, mild, 
balsamic, floral odour 



674 alpha-Amytannamyl 2-Pentyl-3-phenylprop- n-Amylannamic alcohol. 2- 2065 79 101-85-9 204.31 C14H20O Colourless to sightly 
alcohol 2-en-l-ol Benzylideneheptano;. alpha- yellow liquid, light 

floral note 



675 5-Phenylpentancl Benzenepentan-1-ol Phenylamyl alcohol 3518 674 1C521-91-2 164 25 C11H16 0 Colourless liquid. 



675 afoha-Amyki-.namy! 2- a!pha-Amy:-Pcta-phcnylac-yl 2066 357 7493-79-0 232 32 C15H20 Coiauriess I quid, 

formate (Phenylmeltyiene)riept formate; alpha-Pentytannamy: 02 sweet, cily 

>l formate formate herbaceous, and 

somewhat green 



677 



2- alpha-n-Amyl-beta-phenytacryt 2C64 216 7493-78-9 246 35 C16H22 Colourless oily 

(Phenylmethyleneihept acetate; alpha-Pentytannamyl 02 liqu-d, mrtd, oily, 

yl acetale acetate fruity, somewhat 

nraon miniir 



678 



2- alpha Amyl-beta-pherrylacryl 2067 463 7493-80-3 288.43 C19H28 

(Phenylmethyleneihept rsovalerate; alpha-n-Amyl-bela- 02 rrdd fruity, 

yl isovaterate phenylacryl 3- somewhat 

n-athylbutJiiuate; alp'-a- herbaceous tobarco- 

Pentyannamyi isovalerate like odour 
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No 


Solubility 


ScUbilityir, 
ethanol 


Boiling 
point ("C) 


ID Test 


Assay 

min % 


Acid 
value 
max 


Refractive 
Index 


Specific 
gravity 


Other Requirements 


JECFA Data 
required 


665 


insoluble in water 
soluble m ois 




310 


IR 


97 


1 


1 533 
1 541 


n 992- 
i 




S5IWN 


666 


msolubie in water; 
soluble m ois 




185 112 mm 
Hg, 




57 


10 


1 528- 


0 982- 
0 990 




55:rv'NT ID 


667 


.r:5cL0le in water 


miscible 


195 H2 rim 

Hg) 


:• 






1 553- 

1564 


1 C47- 
1 056 




55th.'N 


668 


insoluble m water 


miscible 


353 


:R 


94 


5C 


1 540- 
1 545 


0 535- 
0 995 




55ttVN,7 Lew assay 




insoluble in water, 
miscible in oils 


miscible 


350 


[req I 


Ireq] 


10 


1 548- 


I'eq.] 




55BVN.T IDA.SG 


67C 


insoluble in water 
soluble in oils 


very 5c jbie 


350 195 i.5 
mm Hg) 






• : 






so-difies at 25" 
|rr..nn'jm| 


55ttvN 


671 


insoluble in water 
soluble in oils 


moderate y 
soluble 


[req] 


R 


96 


1 0 




n'a 


mp: 54' (minimum) 


55th:N,T BP 


672 


insoluble m water, 
soluble in oils 


rr.se ble 


ISO (0 2 mm 

hi: 


R 


95 by 

detemim 


1 0 


1 5S3- 
1588 


1 074- 
1O50 




55th.'N,T A|e) 




insoluble water, 
stable m ors 


mnrie.'dteif 
sc -.ible 




15 


95 by 
«ler 
de'ermin 


2 3 


••• 




mp: 42* (minimum) 


55th.'N.T Ale) 


674 


insoluble in water 


rnisob* 


141 i5 Tim 
Hg| 


IR 


95 




1.533- 
1 540 


0 954- 

0 56' 




55tWN 


675 


insoluble in water; 
sc-iuble m ofis 




155 (20 rr.m 
Hg) 


IR 


EE 




1 514. 


0 970- 




55th,'N 


676 




misDbe 


: 


I'« ] 


[req | 


• 


[req.] 


[req ] 




55th,'N.T BP, ID A Rl, 

SG 


• 




miscible 


iieqj 




67 


10 


1487- 
1495 


0 953- 
95- 




55th,NT BP, ID 


675 




misoibio 


[req.] 


Iraq] 


[req.] 




[req] 


[req] 




55thi'NT BP.ID.A.RI. 
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NO 


Name 


Chemical name 
(Systematic name) 


Synonyms 


rrni fftr 

rcMA CUt 




■ ly. i tiik r.,„,..|, 
HOI Wl rOfTHUU 


Knysicai 
formtodour 




3-PhenyM-pentenal 


3-Phenylpent4-enal 


3-Phenyl-3- 
vinytpropionaldehyde: beta- 
Vinythydrocinnamaldehyde 


3318 10378 


939-21-9 


160.22 C11 H120 





680 3-{p-lsopropylphenyl) 3-<p- CummylacetakJehyde, p- 2957 2261 7775-00-0 176.26 C12H16 0 Colourless to pale 

propcnaldehyde Cumenyi)propionaldehy Cuminylpropanal; p- yeBow liqud, strong 

de Isopropylhydrocmnamaldehyde floral odour 

:3-(p- 

Cumenyl)proptonaldehyde 



681 


alpha- 


(2-(0imethoxy methyl)- 


alpha-Arnyl-beta- 


2C62 


47 


91-87-2 


248 36 


C16H24 


Almost colourless to 




AmyldnnamaHehyde 


1-heptenyl)benzene 


phenylacrolen dimethyl acetal: 










02 


pale yellow, floral 




dimethyl acetal 




1.1 -Dime thoxy-2- 












odour reminiscent of 








benzylideneheptane a'pha- 












jasmine 








Pentylcsrmamaldehyde 




















dimethyl acelat alpha- 




















Amylcnamc aldehyde 




















dimethyl acetal 














682 p-Methylcmnamaldehyde 


2-Propenal, 3-(4- 


3-(p-Methylpheny1) propenal; 3- 


3640 


10352 


1504-75-2 


146.19 


C10H10O 


Yellowish crystals 






methylphenyl)- 


p-Tolylpropenat 














683 


alpha- 


.-i ! 


alpha-Melhyldnnannc 


2697 


578 


101-39-3 


146.19 


C10H10O 


Yellow liquid. 




Methyttnnamaldehyde 


Methylonnamaldehyde 


aldehyde. 3-Phenyl-2- 












cinnamon-like odour 








methylaorolein; alpha- 




















Methylcinnamyl aldehyde; 














684 


alpha- 


aipha- 


2-BenzyltfJenehexanal. 


2191 


127 


749244-6 


18S 27 


C13H160 


Pale yefioweh oily 




Butylonnamaldehyde 


Butylcinnamaldehyde 


Butyldnnamic aldehyde; alpha- 












liquid, green-oily- 








Butyl-beta-phenylacrolem 












herbaceous odour 



685 alpha- 

Amyldnnamaldehyde 



Pentylonnamaldehyde 



'AC A"; Amyl cinnamal. 

a!pha-Aniyl-bela- 
phenylacrolein; Buxine: 
Flomine. Flosal; Fkwine. 

Jasmne aldehyde; Jasmonal. 

alpha-Pentylcinnamaldehyde 



2061 128 122-40-7 202 30 C 14 H18 0 Pale yellowish liquid. 

strong floral odour 
suggestive ol 
jasmine 



686 alpha- 

Hexylcmnamaidehyde 



alpha- 
Hexytannamaldehyde 



2-Benzytdeneoctanal; 
HCA* alpha-n- 
HexyltinnanK aldehyde; 
aipha-n-Hexyt-beta- 
phefiylacrolem Jasmonal H . 
Hexyl cinnamic aVJehyde 



2569 129 101-86-0 216 32 C15H20O Pate yellow Nquid. 

jasmine like odour 



- p- P- 

Methoxycannamaldehyde Methoxyonnamaldehyd 

e 



p-Melhoxycinnaldehyde 3567 11919 1963-36-6 



16218 C10H10 
02 



White to yellowish 
crystals, spicy floral 
odour 



688 o- o- 

Mettioxyonnamaldehyde Melhoxycmnamaldenyd 

e 



bela-(o-Methoxyphenyl) 

acrole*!, Z- 
Mettvoxyannamaldehyde 



3181 571 1504-74-1 



162.19 C10H10 
02 



Pate yellow crystals, 
warm spicy floral 
odour 



689 p-Methoxy-alpha-methyl- 
dnnamaldehyde 


4'-Methoxy-2- 
methylcinnama'dehyde 


3182 


5 :.4 


■ 5425 67-6 


:76 21 


C11 H12 

02 


Deep yellow to 
orange liquid 


690 Phenol 


Phenol 


Cartoiicacid: Hydroxybenzene 3223 


11811 


108-95-2 


94 11 


C6H6 0 


White crystalline 

mass, sharp, 
medicinal, sweet, 
tarry ooour 


691 o-Cresol 


o-Cresol 


o-Cresylic acid; 1-Hydroxy-2- 3480 
methylbenzene; o- 


618 


9548-7 


108.14 


C7 H8 0 


Colourless to pate 
brown crystals 



Hydroxytoluene. o- 
Methytphenol 
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No Solubility 


Solubility in 
ethanol 


Boiling 
point (°C) 


ID Test 


Assay 

mm % 


Acid 
value 


Refractive 
Index 


Specific 
gravity 


Othcr Requirements 


JECFA 


Data 
required 


679 i'i?cl'.iv ,J .n •:. it' ' 
soluble in ois 


mtsobte 


140 r^O mm 
Hg) 


•.!:.-■ 




5 o 


1 526- 
1532 


' 009 




55lh,TJ 




630 insolut e in water 
solute in cJs 


misctete 


2 76 


MS 


93; Tin 
95% 
c'>n:::i;re 
cl n- and 
P- 


5 ij 


' : .' 

1 508 


0 946- 
0.952 




S5th,'N 




681 slightly solub'e in wate' 


miscible 


m 




9/ 


1C 


1 604- 
1511 


0.954- 
0 953 




SStWJ.T 


:: 


632 insoluble in water 
moderately soluble in 
oils 


-ncdetate.y 
soluble 


•hi xbmn, 

Hcl: 


- 




: ; 




| : 


mp 41- (miniTiumi 


55t,-\'N 


_ 


683 insoluble in water 
soluble in oils 


r gc t >■ 


t48i.27mrr, 

H,-| 


15 


95 


50 


1 595- 
1607 


1 334 
1 043 




iSth.'N 




684 i-.sc.-jole-n water 

■ l,.;:r- 




:.: 


•': 


95 


5 0 


• 539 
1547 


0 577- 




55th,'N 


- 


655 insoluble in water 


miscMe 


284-267 


IR 


97 


50 


■ ■ 
1562 


0 969 




5£1h,'M 




636 insoluble in nater. 
misdbie in oils 


miscible 


174-175(15 
mm hoi 


IR 


95 


:c 


1 547- 
1.553 


0.5-50- 
0 961 




55tlVN 




687 insoluble in water 
sc.ble m'ats 


Hc-:eratelv 
soluble 






96 


4 0 




i - 


•np 57 56' 


55t"'N 




682 slightly sokibe m water 


miscible 


160-161 i12 
mr- Hg; 


;r 


94 iiTiin 

ccnbine 
d 

a«ehycte 

ard 
corresto 
ni ing 

acd) 


5 0 






rp. 45-45"; r> 
rrethoxycmnarrtc acid 
<3% 






669 insc:..ble in waf-r 
inso'uble - c's 


n'l'-.rirlr' 


IHh -09 j0 1 
, . „ . 








1 625- 
1 632 


i: 9S9- 




55th.'N 




690 solute m water 


very se-uble 


162 


IR 






r:a 




: ■: 


• f. 




691 soluble in water 


very soluble 


'91 


IR 


98 




1.544- 


1041- 


mp 31-32° (liquid 


ssm 





1 548 ' 045 which may crystallize 
below 30*) 
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No 


Name 


Chemical name 
(Systematic name) 


Synonyms 


FEMA 


COE 


CAS 


Mot Wt Formula 


Physical 
form/odour 


692 


m-Cresol 


m-Cresol 


m-Cresylic acid: 1-Hydroxy-3- 3530 
rrethylnenzene, 3- 
HydroxytCluene; m- 
Methyiphencl 


517 


108-39-4 


108.14 C7H8 0 


Colourless to yellow- 
brown liquid, dry, 
tarry, medicinal- 
leainery, pnenoiic 
odour 


693 


p-Cresol 


p-Cresol 


p-Cresylic acod; 1-Hydroxy-4- 
methylbenzene; p- 
Hydroxytrtocne; p- 
Methylphenol 


2337 


619 


10344-5 


108.14 C7H8 0 


Colourtess to pmk 
crystals, tarry-smoky 
medicinal odour 


694 


p-Ethyiphenol 


4-Ethylphenol 


4-Hydroxyethylbenzene 


3156 


550 


123-07-9 


12217 C8H10O 


Colourtess needle 

like crystals, 
powerful, woody 
phenolic. medidnaJ. 
yet rather sweet 
odour 


695 


o-Prcpyiphenol 


2-Propyiphenol 


1-|2-Hydrcxyphenyi)propane 


3522 


11905 


644-35 9 


13619 C9H12 0 


Colourtess oily 
liquid, phenolic odour 


696 


p-Propytphenol 


4-Propyiphenol 


1-|4-Hydroxyprtenyi)propane 


3649 




645-56-7 


136.19 C9H12 0 


Colourtess liquid, 
phenolic odour 


697 


jHSopropyipnenoi 


2-lsopropylpheno. 


o-Cumenol 1-Hydroxy-2- 
isopropyioenzene. o- 
Isopropylphenol 


3461 


11234 


88-69-7 


136.19 C9H12 0 


Colourtess liquid, 

uriKiiLjiic ooyur 


698 


o-Tolyl acetate 


o-Tolyl acetate 


Acetyl o-cfesol: o-Cresol 
acetate, o-Cresylic acetate 


3072 


2078 


533-18-6 


150.18 C9H10O2 


Colourless liquid 


699 


p-Toly l acetate 


p-Tolyl acetate 


Acetyl p-cresol; p-Cresyl 
ajetate: p-Cresylic acetate 


3373 


226 


140-39-6 


150.18 C9H10O2 


Clear, cotourless 
liquid, strong floral 
odour 


700 


o-Tolyl isobutyrale 


o-Tolyl isobutyrale 


o-C.-esyl isobutyrate: o-Tolyl 2- 3/63 
msitiylpropacoate 




36433-54-7 


178.23 C11H14 
02 


Colourtess liquid, 
floral phenoic odour 


701 


p-Totyi isobutyrate 


p-Tolyl isobutyrale 


p-Cresyl isobutyrate; p- 
Methyfphenyl isobutyrate; p- 
Tolyl 2-melhylpropanoate 


3075 


304 


103-93-5 


178.23 C11H14 


Colourtess liquid, 
fruity odour 


702 p-TolyU-methylbutyrate 


p-Tolyl isovalera'e 


p-Cresyl isowterate: p-Cresyl 
3-methylkxjtanoate. p-Tolyl 
sovaleratc 


3367 


10545 


55066-56-3 


192 26 C12H16 
02 


Colourtess liquid, 
tobacco-like animal, 
sweet herbaceous 
odour 


703 


p-Tolyi octanoale 


p-Tolyl octanoale 


p-Cresyl octanoate; p-Cresyl 
capryiste. p-Tdyl caprylate 


3733 




5955-3-23-5 


234 34 C15H22 

02 


Cdourless oily liquid 


704 


p-Totyl laurate 


p-Tolyl laurate 


p-Cresyl dodecanoate. p- 
Cresyl laurate; p-Tolyl 


< 


375 


10O24-57-4 


290.45 C19H30 


Colourless oily 
liquid mild floral 
sweet odour 


705 


p-Totyl phenylacelate 


p-Tolyl phenylacelate 


p-Cresyt phcnylacetale; p- 
Cresyl alpha-to'uate: 
Narassin; p-Tolyl alpha-toluate 


3077 


236 


101-94-0 


226.27 C15H14 


White to off white 
crystals, rami my. 
hyacinth, narcissus 


705 


2,5-Xylenol 


^,5-Xylenol 


1-Hydroxy-2,5- 
dimethylbenzene 


3595 


537 




MIM UJH1UU 


Colourless 
crystaRne solid; 
Ccfourless needles 


707 


2,6-Xy*no! 


2,5-Xyfcnol 


2-HydrC'«:y--,3- 
tf-nethylrenzye 


32-iS 


1'251 


576-26-1 


12217 C8H10O 


Colourless 
crystalline solid, 
sv/ect rooty ocour 


708 


3,4-Xylenol 


3,4-Xylenol 


1-Hydroxy-3,4- 


3596 


11262 




122 17 C8H10O 


Colourtess 



d^.-nethylE-snzene cryslalline solid 
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No 


Solubility 


Solubility in 
ethanol 


Boiling 
point (°C) 


ID Test 


Assay 

min % 


Acid 
value 
max 


Refractive 
Index 


Specific 
gravity 


Other Requirements 


JECFA 


Data 
required 


692 


slightly soluble in 
*ater. soluble in oils 


miscible 


201 


IR 






1 543 


1 028- 
1033 




55th/N 




693 


slightly soluble in water 


very soluble 


2C1-232 


IR 


99 




n/a 


nl i 


mp; 32-36" 


SSbVN 


- 


694 


:■! gh'Jy : ; Lib e in 
water; soluble in oils 


very soluble 




R 


99 




rVa 


n/a 


up 47-48° 


55BVN 




695 


slightly so«uDle m 
water soluble « wis 


miscible 


224 


!R 


96 




1.524- 
1528 


D 968- 
0996 




ssfhm 




696 


insoluble in water: 
soluble in tat 


miscible 










1 523- 
1527 


u 980- 
0.986 




55th,'N 




697 


slightly soluble in water 


miscible 


213-214 


IR 


98 




1 525- 
1 530 


0.989- 
0.999 




SSth/N 




698 


insoluble in water 


mrsoble 




I'- ■ 


• 


■ 


1 497- 
1503 


1053 




55BVN.T 


ID 


699 


slightly soluble in 
water; soluble in oils 


meobie 


208-212 


IR 


98 


10 


1 499- 
1503 


1.044- 
1052 




55AM 




700 


Insoluble in water 
soluble in o£s 


wisobte 


107 IS mm 
Hg) 


IR 


95 


l.rj 


1 462- 
• 485 


1 000- 
1007 




55th.'N 




701 


nsoiuble m water, 
soiuble in ors 


miscible 


237 


IR 


95 


1.0 


1 464- 
1490 


0 990- 
0.997 




j-:-lh N 




702 


insoluble in water, 
soluble n ois 


miscible 


103 (2 mm 

Hg) 


IR 


98 


10 


1 485-1489 


0977- 
0.987 




55!h N 




703 


insoluble in water; 
soluble m oils 


miscible 


265 


MS 


96 


10 


1.478- 
1 488 


0 952- 

0 960 




55'h.tM 




704 


insoluble m water, 
soluble in oils 




1 


freq I 


(req| 




[*>.] 


• i 




55WN.T 


BP. ID. A. Rl, 
SG 


705 


insoluble in water 


moderate^ 

| J ', |)|* 


310 


IR 


97 


10 


n'a 


rva 


mp 71* (m/iimum) 


55trvM 




706 


slightly soluble to 
soluble in water 
soluble in fat 


moderately 
soluble 


211-212 


IR 


99 




n/a 


rv'a 


mp 70* (nw>imum) 


' y.i 'J 




707 




very soluble 


l L 


IR 


99 




n/a 


a'a 


mpi 45-49* 


55tMN 




708 


slightly soluble in 


moderately 


225 


IR 


9fi 




r : 3 


n/a 


mp; 62-68' 


55WN 





water, soluble « fat sc -Me 
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No 


Wane 


Chemical name 
(Systematic name) 


Synonyms FEMA 


COE 


CAS 


MolWt Formula 


Physical 
form/odour 


709 


Thymol 


5-Methyl-2-(1- 
melhylethyt)phcnol 


3-p-Cynenol; alpha- 3056 
Cymophenol; 3-Hydroxy p- 
cymere; 1 r/ethy1-3-hyx3roxy- 
4- isopropylbcnzene. 3-Methyt- 
o-isopi'-'pyiprenoi. mymo 
camphor 


174 


8943-8 


150 22 C10H14O 


White crystals, 
powerful, sweet- 
medicinal, 
herbaceous, warm. 


710 


Carvacrol 


2-Methyl-5-i;i- 
methylethyliphenoi 


p-Cymene-2-ol, Cymenphenc- . 2245 

2-Hydroxy-p-cymene 
Isopropyl-o-crosoi; Isolhyrcol; 
iso-Thymol 


2055 


499-75-2 


150 22 C10H14O 


Colourless to pale 

yellow liquid, 
pungent spicy odour 


711 


p-Vinylphenol 


4-E1henylphenol 


p-EthenylphenoJ. 4- 3739 
Hydrcxystyrene 


11257 


2628-17-3 


120.15 C8H8 0 


White soSd. vanilla 


712 


R^sofcinol 


Resorcinol 


m-Dihydroxybenzene 3589 


11250 


108-46-3 


110 11 C6H6 02 


crystals 



713 



Guaiacol 



o-Hydimyanrsole; 1 -Hydroxy - 
2-methoxybenzene; o- 

Methoxyphend.o- 
Metnytartechol; 1 cry 2 

methoxybenzene. 
Pyrocalechol moncmethyl 
ether Pyrogua'ac acid 



2532 173 90-05-1 



124 14 C7H8 02 Colourless to amber 
crystals, powerful, 

srroke-i ke. 
somewhat medicinal 
odour 



714 o-<Ethoxymethyl)phervol o-(Ethoxymethyl)phena 



34B5 11905 20920-83-6 



e; o-Hydraxybenzyl ethyl 
ether, alpha-Ethoxy-o-cresol 



15219 C9H12 02 Cotouriessto 

yellowish oily liquid, 



vanillic odour 



715 



2-Methoxy-4- 



2-Methoxy-p-aesol Creosoi, Homocatechol 2571 175 
monoethyl ether, 1-Hydroxy-2- 
methoxy-4-me£"ylbenzene; 2- 
Metnoxy-p-cresol: 4- 
Mo:hyiguaiacol;Valspcc 



93-51-6 138 17 C8H10O2 Cotourlessto 

yeSowsh liquid, 
sweet spicy slightly 
vanilla-like odour 



716 4-Elhylguaacol 


4-Elhylguaiaccl 


Humocrecsol, t-Hyd'oxy-2- 2436 
melhoxy-4-ethylbcnzenc 


176 


2755-89-9 


152.19 C9H12 02 


Coipurless, otfy 
liquid, warm, sweet 
spicy, medcinal 
dour 


717 2-Methoxy-4-propylphenol 


2-Methoxy-4- 
propylphenol 


4-Propykjuaiacol; 5-Propyl-o- 3598 
hydroxyanisole; 4-PropyK>- 
methoxyphenol, 




2785-87-7 


166.22 C10H14 
02 


Colourtess ody 
liquid, warm. spcy. 
sweet, and slightly 
floral batsamic odour 


718 Guaiacyt acetate 


<f-Metnoxypnenoi 


1-Acetoxy-2-nethoxybenzene; 3687 
Acetyl guaiacol. o- 
Methoxyphenyl acetate; o- 


552 


613-70-7 


166.18 C9H10O3 


Colourless to pale 

straw coloured 
liauri woodv drv 
sltghtjy green odour 


719 Guaiacyl phenylacetate 


2-Methoxyphenyl 
pf-enylacetate 


Guaiacolpreny acetate; o- 2535 
Methylcatechol phenylacetate; 
o-l>'ethcny phenol 
phenylacetate 


- 


4112-89-4 


242 27 C15H14 

03 


Amber viscous 
liquid When rxre rt 

forms colourtess 
cryslals with heavy, 
ralher dry, woody, 
herbaceous odour 


720 Hydroquinone monoethyl 
ether 


p-Ethoxyphenoi 


l-Ethoxy-4-hydroxybenzene; p- 3695 
Elhoxyphenol; p- 
Hycroxyphenelole 


2253 


622-62-8 


138.17 C8H10O2 


White or colourless 

crystals, sweet 
herbaceous odour 
reminiscent of anise 
and fennel 


721 2,6-Oimethoxyphenot 


2,6-Dimethoxyphenol 


2-HyCroxy-1,3- 3137 
dimeffipxybenzene, Pyrogallct 
1,3 -dimethyl ether Syriraol 


2233 


91-10-1 


154.17 C8H10O3 


While or colourless 

crystals, woody 
medicinal rather dry 
cxtour 


722 4-Methyl-2.6- 
uuneinoxypnenoi 


2,6-Dime:hoxy-p-aesul 


2,6-Dimetlwy-p-resol. i- 3704 
Methylsyringol 




6638-05-7 


16B.19 C9H12 03 


Pale yellow semi- 
sumo, pnenoiic 
medonal odour 
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No 


Solubility 


Solubility in 
ethanol 


Boiling 
point ("C) 


ID Test 


Assay 
mln % 


Acid 
value 
max 


Refractive 
Index 


Specific 
gravity 


Other Requirements 


JECFA 


Data 
required 


709 


sightly soluble m 
water, soluble m oils 


moderately 
solub'e 


232-233 


IR 


96 




rva 


rVa 


mp: 48* (minimum) 


550VN 




no 


insoluble in water 
miscible in oils 


miscible 




- 


... 




1 52-- 


0S74- 








711 


soluble in water, 
sightly soluble in lat 


moderately 
sctuble 


|req.] 


1.' 


99 




r/3 


n:a 


mp &3* 


55th.'N.T 




712 


soluble In water 


moderately 
soluble 


277-281 


IR 


98 




rva 


n'a 


mp: 109* 


55JWN 




713 


slightly soluble in water 


very soluble 


203-206 


IR 


99 




1 540- 
1545 


1.129- 

1 MCI 


mp 28° (liquid which 
may crystallize) 


55!h/N 




714 


slightly soluble in 
water, soluble in oils 


miscible 


111-1131,20 
mrr Hg) 


MS 


99 


- 


1517- 

'•: • 


1 047- 
' I52 




55ttvN 


- 


715 


slightly soluble in water 


mrsoble 


220-222 


IR 


98 




1 534- 
1538 


1.089- 
1096 




55IWN 


- 


716 


slchtiy sotuble m 


... ... b. ^ 




IR 






1524- 
1534 


• 056- 
105G 




S5:h,'N 




717 


slightly soluble r 
water soluble in lat 


miscible 


250 


IR 


9B 


- 


1.520- 
1.525 


1 034- 
1.C40 




55th.'ig 




718 


insoluble to slightly 
soluble in water 


mscible 


240-211 


iR 


98 


10 


1 507- 
1 5.13 


1.127- 
■ I34 




55ttvT\l 


- 


719 


insoluble in water 


very soluble 


[reg] 


IR 


97 


10 


n!a 


n'a 


mp: 38° (minimum) 


55trVN,T 


BP 


720 


sightly soluble to 
soluble m water; 


moderately 
soluble 


245-247 




95 


• 


rva 


i* 


mp 64° (minimum) 


55tru'N.T 


ID 


721 


slightly soluble m 
water soluble in oils 


moderately 
soluble 


261-262 


IR 


98 




rVa 


n.'a 


mp 53° (minimum) 


55thfN 




722 


insoluble inwaler: 

50- to t3 1 


roierately 
soluble 


145-146(12 


R 


57 




n.'a 


n'a 


mp 37-42° 


55th<N 
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No 


Name 


Chemical name 
(Systematic name) 


Synonyms 


FEMA 


COE 


CAS 


MolWt 


Formula 


Physical 
form/odour 


723 


4-Elhyl-2.6- 
dimethoxyphenol 


4-Ethyl-2,6- 
dimethoxyphenol 


2.6-Dimethoxy-4-ethylpbenol. 
4-Ethylsyringol 


3671 


11231 


14059-92-8 


182.22 


C10H14 
03 


Water while liquid 


724 


4-Propyl-2.6- 
dimethoxyphenol 


4-Propyl-2.6- 


4-Propyrsyringol 






6766-62-1 


196.25 


C11 H16 

01 


Water white fcquid 


725 2-Methoxy-4-vinylphenol 


2-Methoxy-4- 

vinylphenol 


4-Hydroxy-3-methoxystyrene; 

p-Vmytatechol-o-methyl 
ether; p-Vmylgua aco 


2675 


177 


7786-61-0 


15018 


C9H10O2 


Colourless or pale 
straw oily liquid, 
powerful spicy 

dove-like roasted 
peanut odour 


726 


4-Allyl-2.6- 
dimethoxypnenol 


4-Allyt-2.6- 
dxmethoxyphenw 


4-AUylsyrmgol. 2.6-Oimethoxy- 
4-<2-propenyl) phenol. 6- 
Methoxy eugenol 


3655 


11214 


662748-9 


194 23 


C11 H14 

03 


Clear pale yellow 
liqud, roasted meaty 
bacon odour 


727 


2-Hydroxyacelophenone 


?- 

Hydroxyacetophenone 


o-Acetylphenol; o- 
Hydroxyacetophenone 


3548 


11784 


118-93-4 


13615 


C8H8 02 


Colourless liquid 


726 


4-(p~Hydroxyphenyl)-2- 
bulanone 


4-r,4- 

Hydroxyphenyl)butan-2- 
one 


p-Hydroxybenzylacetone; 1-p- 
Hydroxyphenyl-3-butanone: 
Raspberry ketone; Rastone; 
Oxyphenyton Oxanc^e 


2588 


755 


5471-51-2 


164 20 


C10 H12 
02 


White needle like 
crystals or granule 
crystafcne material 
with sweet hurry, 
warm odour 
resembling 
raspberry preserve 


729 


Dihydroxyacetophenone 


1-Phenylethanone, 
dihydroxy derivative 


l-(x.y-Dihydroxyphenyt) 

elhanone, 
Dioxyacetophenone; 
Dihydroxyphenyt methyl ketone 


3662 


11884 


28631-66-9 


152 15 


C8 H8 03 


Yellow needles or 
crystals 


730 


Ztngerone 


4-<4-rlydroxy-3- 
methoxyphenytr-2- 
butanone 


4-Hydroxy-3- 
methoxybenzylacetone, 2-(4- 

Hydroxy-3- 
methoxyphenyl)ethyl methyl 
ketone; Vamllyiacelone 


3124 


139 


122-48-5 


194.23 


C1 1 H14 

03 


Yellowish to yeltow- 
brown crystalline 
mass, sweet spey. 
warm, heavy floral 

mildly animal 
balsamic vamilalike 
odour 


731 


4-(p-Acetoxyphenyl)-2- 
butanone 


4-(:> Hydroxyphenyl)-2- 
oulanone acetate 


4-|3-0»obutyl)p.ienytace!ate 
p-(2-Acetyletriyli phenylacetate 


3652 




3572-06 3 


206 24 


C12H14 
03 


Yellow liquid, sweet 
raspberry fruity odour 


732 


Vanittylidene acetone 


Methyl 3-methoxy-4- 
hydroxystyft ketone 




3738 


691 


1080-12-2 


192.21 


C11 H12 
03 


Yellowish, needle 
like crystals, sweet 
warm and tenacious 
odour 


733 


4-(1,1-Dimethylethyl} 
phenol 


p-tert-Butylphenol 


4-tert-Butylphenol; p-ten- 
Butylphenol. l-Hydroxy-4-tert- 
butyibenzene 






98-54-4 


■50 22 


C10H14O 


White needle-i ke 
crystals, phenokc 
odour 


734 


Phenyl acetate 


rnenyi dceiaie 


rllUllUI dUcuJlc 

AcetOxybenzer.e 




\UOJ 0 


199 7Q 9 


1 ju. ID 


CBH8 02 


Colourless liquid 


735 


2-Phenylphenol 


B^ihenyl-2-ol 


Anlfirapole 73. Dowode 1; o- 

Hydroxy biphenyl. Torsite: 
Xenol. o-Phenylphenol; OPP; 
2-Biphenylol 






90-43-7 


170.21 


C12H10O White to light purple 
crystals 


736 


Phenyl salicylate 


2Hydroxybenzoic acid, 
phenyl ester 


SbM 




11814 


118-55-8 


21422 


C13H10 
03 


White crystalline 
solid 



737 2,3.6-Tnmethylphenol 2,3.6-Tnmethylphenol Methyl xylenol-2,3.6. 3- 

Hydroxypseudocumene 



2416-94-6 136 19 C9H120 White crystalline 

solid 
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No 


Solub.lrty 


Solubility in 
ethanol 


Boiling 
point ("C) 


ID Test 


Assay 
in n 


Acid 
value 
max 


Refractive 
Index 


Specific 
gravity 


Other Requirements JECFA 


Data 
required 


723 


insoluble in tis'nr 
soluble in tai 




1C6|0 2n,m 








1 536- 
1 537 


['«■] 


55;h.'N T 


SG 


724 


insoluble in water, 
soluble in fa! 


mscsle 


1 15(0 38 
••im 


■R ion 
paper) 


93 




1 529 
1530 


[rw] 


55ttV.N T 




725 


mso.-ble in water; 
so'uble m ote 




224 


R 


90 




1 534- 


1.090- 
1.095 


5Slh.'NI 




726 


icsduMe :n water, 
soluble in fat 


miscible 


HQ: 


IR ion 

l. 


96 




' li- 

1.550 


■ : 







727 sightly soluble in miscible 2*5-220 R 95 1 556. 1.127. 55ttvN 
water: soluwe in lai 15-30 1133 

728 insolutxe in wale- moderately decomposes IR 56 n'a n/a mp 80" (minimum) 55th. , N 

soluole in oils soluble 



729 



13.4-someri insoi-Dle 
to sigtity solusie : " : 
water; |2.5-tscmer| 
Slightly solubeiri 
water; |3.5-t5omer| 
soluble m water 



moderately 
sc -tie 



[req ] [req ] 



nla 



nra 



mp Ml" (minimum) Eoth.'N * 



i:> 



730 slightly so'uble in water moderately 



iB7-iaaii4 

mm Hg) 



n.'a 



n/a mp. 40-41' is'iv; 



731 insolut e in v.3te- miscible 155(2.5 mm R 93 (mil • 1.506- U'l-3- contains 2-5% cvlho 55tfvTJ 

solute in fat Hg> 95% 1.512 HOC isomer 

combine 
:1c- and 
C- 

isorro-rsi 



732 slightly soluble in water moderate* decomposes [-eq ] 97 nfa n/a mp 129-130" 55IWN.T 10 

soluble 



733 insoluble m water moderately 236 iRfon 98 nla nla m? 95-1 Or 55th.'M 

soluble i." ethanol. soluble pap- . 
scublu ,n tthc 

rnisab:e m alcohol 1.506 1.079 



735 insolufc-e in water moderately 282 [req j 99 - r.m n-'a mp. 57-55° 55:h/N.T ID 

soluble 



736 soluble >n water; moderately 172-173(12 iR 99 10 rva n-'a mp: 41-43° 55th/N 

soluble in 50% Heptane solub:e mm r-9) 



737 insoluble in water 50% sdjble : - [req.] IR ion 99 n/a iv'a mp: 63-64° 55th.'N.T BP 

ethyl a'cohc : paper) 
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No 


Name 


Chemical name 
(Systematic name) 


Synonyms 


FEMA 


COE 


CAS 


Mol Wt 


Formula 


Physical 
form.'odour 


739 


Furfuryl acetate 


2-FuranmetnanoJ 
acetate 


2-Furyi carbmyl acetate 


2490 


2065 


623-17-6 


140 14 


C7 H8 03 


Colourless oily 
liquid, mild, ethereal- 
floral fruity odour 


740 


Furfuryl propionate 


2-Furan methanol 
proponate 


Furfuryl propanoate 


3346 


10646 


623-19-8 


154 17 


C8H10O3 


Oily Squid which 

darkens on 
exposure to light, 
green banana odour 


741 


Furfuryl pentanoate 


Pentanoeaad 2- 
furany»nethyl ester 


alpha-Furfuryi pentanoate; 
afpha-Furfuryl valerale 


3397 


10647 


36701-01-6 


182 22 


C10H14 

03 


Colourless oty 
liquid, sweet 
overripe fruit osour 


741 


Furluryl octanoate 


Oclanoi: aod, 2- 
luranylmethyi ester 


alpha-Furfuryl cjprylate alpha- 
Furfuryl octanoate 




' 


39252-03-4 


224 30 


C13H20 
03 




743 


Furfuryl 3- 
methyfcutanoate 


3-Methylbulanoic awl, 
2-furanylmethyl ester 


Furfuryl sovalerate 


3233 


10642 


13678-60-9 


182.22 


C10H14 
03 




745 


5-Welhylfurtural 


5-Methyl-2 
furfuraldehyde 




2702 


119 


62002-0 


11011 


C6H6 02 


Colourless liquid 
spicy-sweet, warm 

and slightly 
carameJIic odour 


746 


Methyl 2-furoaie 


2-Furoic acid, methyl 
es;er 


Methyl furoate; Methyl 
pyromucate 


2703 


358 


611-13-2 


12611 


Co H6 03 


Colourless :o pale 
yellow liquid, berry, 
fruity, winey. heavy 
odour 


747 


Propyl 2-iuroate 


2-Furoic acid, propyl 
ester 


Propyl furan-2<arboxylate. n- 
Propyl pyromucate 


2945 


359 


615-10-1 


154 17 


C8H10O3 


Colourless liquid. 

sweet-cly. 
herrjacecus-earlhy 
odour 


748 


Amy) 2-1uroate 


2-Furoic acid, pentyl 
ester 


Amyl furan-2-carboxylate: 
Pentyl luran-2-cartoxylate 


2072 


2103 


1334-5-2 : 


182 22 


C10H14 
03 


Colourless to pale 
yellow hquid, sweet, 
caramel's, winey. 

somewhat 
herbaceous oaour 


749 


Hexyi 2-furoate 


2-Furcx aod. hexyl 
esler 


Hexyl turan-2-carboxyiate 


257". 


351 


35251-86-0 




C11 H16 

03 


Colourless to pale 

straw coloured 
liquid, fruity -earthy, 
yet sweet pear-like 
odour 


750 


Octyl 2-furoate 


2-Furocaod. octyl 
ester 


Octyl 2-furancartxixylate 


3518 


10864 


3S251-88-2 


224 30 


C13H20 
03 


Colourless to pale 
straw liquid, sweet 
fruity heavy odour 


751 


2- 2 
Benzofurancarboxaldehyd Benzofurancarboxaldeh 
e yde 


2-Formylbenzofuran 


3128 


2247 


4265-16-1 


146.15 


C9 H602 


Crystalline solid, 
bitter almond odour 


752 


2-Phenyi-3- 
carbelhoxyfuran 


Ethyl 2-phenyi-3-Uoate 


Phenyl oxaromale 


3403 


2309 


50625-02-3 


21624 


C13H12 




753 


Puiegona 


p-Menth-4|8)-en-3-one delt3-4i8.i-p-Men:hen-3-one 1- 


2963 


2050 


89-82-7 


152 24 C10H16O Colourless to yellow 



lsopropyjdene-4-me'Jiyl-2- liquid, herbaceous- 

cyclohenancrie 1-Methyl-4- m«ity, resinous odour 

sopropyiidene-3- 
cydoftexanone. 5-Methyl-2-(1- 
methylethyWene)cyclohexano 



754 Isopulegone p-l.tentn-8-en-3-one. lambda-8(9)-p-l.tenihen-3- 2964 2051 29606-79-9 152.24 C10H16O Colourless to yellow 

trans- one. 1-lsopropenyl-4-methyl-2- liquid, mmty-woody. 

cyctohexanone; 1-Methyl-4- mildly green odour 
isopropenyl-3-cyciohexanone 



No 


Solubility 


Solubility in 
ethanol 


r: r ! ii -. 

point |-C) 


ID Test 


Assay 

min % 


Acid 
value 
ma* 


Refractive Specific 
Index gravity 


Other Requ if erne nts J EC FA 


Data 
required 


739 


msoUile n '.vate: 
:■ i - n „■ 


miscible 


• 


R 


97 


1.0 


1466 


1 110- 
1 119 


55 HON 




740 slightly soluble in v,ater 


miscible 


'55-190 




93 


1C 


1 457- 
1 404 


1 C75- 
1 DS6 


55thvN.T 


ID 


■11 


insoluble in water 


rr.soble 


22S-229 


R 


% by 
ester 
Oc-termin 
atop 


10 


1 457- 
• 462 


1 024- 
1031 


55th.'N,T 


Alei 


~i2 


"SC .LIC '.vrt'.jl 

soluble in oils 


mi',- : 


Hgt 




98 by 
este- 
deterrr in 
at or. 


• : 


■ 

1464 


- 

0.939 


• :, : 


A,ei 


: 


■"sowrie - water 
so -fale m oils 


■ - ■ ■ 


97-58(11 
- - 1 - ; 


IR 


I : 

estc ' 
:)••'• " 

■■' " " 


1 J 


1 464 


■ ■:. 

•023 


' '' ' 




745 


slightly sojble in 
water soluble in oils 


Tiis:ifcie 




IR 


97 


10 


' 525- 
1 532 


1096- 
' 108 


55th.'N 


- 


; 


insolu'.'o to slightly 
soluble m water: 
soluble in oils 


■ 


':• 


iR 


95 


10 


1490 


1.181 


SSth.'N 


- 


7JI7 


s. ijt.liy sclut'te '■■ 
water soluble m oils 


: - : - 


211 


MS 


97 


■ 


1 471- 
1 475 


1 075 
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No 




Chemical name 
{Systematic name) 


Synonyms FEMA 


COE 


CAS 


MolWI Formula Physical 
form/odour 
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Infrared (IK) and other spectra of certain flavouring agents 
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692 m-Cresol 
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Cas Chromatographic ((IC) assay of flavouring agents 



Tliis procedure applies both to the assay of flavour chemicals and to the quantitation of minor components in flavour 
chemicals. Analysts following this procedure and performing the test, should obtain sufficient resolution of major and 
even trace components of a mixture to calculate accurately the concentration of the desired component. They should be 
familiar with the general principles, usual techniques, and instrumental variables normally met in gas chromatographic 
analysis. They should pay particular attention to the following: 

1. Stability of baseline, return to baseline before and after each peak of interest, and minimum use of recorder 
attenuation. 

2. Any incompatibility between a sensitive sample component and column support, liquid substrate, or construction 
material. 

3. The response to different components of the same or different detectors. Since sizeable errors may be encountered in 
correlating area percent directly to weight percent, the methods for calculating response factors should be known. 

4. Where limits for minor components are specified in the column entitled Other Requirements in the above tabular 
specifications for flavour chemicals, analysts should use authentic materials to confirm the retention times of minor 
components. Determine the quantity of components following the instructions below under Culeulations and Methods. 

CC CONDITIONS FOR ANALYSIS 

Column: open tubular capillary column of fused silica or deactivated glass 30 m long x 0.25 to 0.53 mm id 
Stationary phase: 

1 . I or a non-polar column: methyl silicone gum, or equivalent (preferably a bonded and cross-linked dimethyl 
polysiloxanel 

2. For a polar column: polyethylene glycol, or equivalent (preferably a bonded and cross-linked polyethylene glycol) 

3. The stationary phase coating should have a thickness of I to 3 urn 
Carrier gas: helium flowing at a linear velocity of 20 to 40 mi s 
Sample size: 0. 1 to 1.0 ul 

Split ratio: (for 0.25 mm to 0.35 mm id columns only ) 50:1 to 200:1. typically. Make sure that no indiv idual 
component exceeds the capacity of the column 

Inlet temperature: 225 to 275° 

Detector temperature: 250 to 300° 

Detectors: use either a thermal conductivity or flame ionization detector operating both as recommended by the 
manulacturer 

Oven program: 50 to 240", increasing the temperature by 5° min, hold at 240° for 5 min 

Analysts can also use any GC conditions prov iding separations equal to (or better than ) those obtained with the above 
method, but in the ca.se of a dispute, the above method must stand. 

CALCULATIONS AND METHODS 

A. Peak area integration with total area detected normalized to 100%, using electronic integrators: Use an electronic 
peak integrator in accordance with the manufacture's recommendations. Ensure that the integration parameters permit 
proper integration of the peaks of a variety of shapes and magnitudes and do not interpret baseline shifts and noise- 
spikes as area contributed by the sample. Use internal or external standards as needed to confirm that the total GC peak 
area corresponds to 100% of the components present in the sample. 
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B. Results obtained as described above are based on the assumption that the entire sample has eluted and the peaks of 
all of the components have been included in the calculation. They will be incorrect if any part of the sample does not 
elute or if all the peaks are not measured. In such cases, and in all methods described above, the internal standard 
method may be used to determine percentages based on the total sample, l or this method, measurements arc required 
of the peaks of the component(s) being assayed and of the internal standard. 

An accurately weighed mixture of the internal standard and the sample is prepared and chromatographed. the area 
ratio(s) of the component(s) to the standard is computed, and the percentage(s) of the component(s) is calculated. 

If this calculation is to be applied, the substance used as the standard should be one that meets the following criteria: 

a. Its detector response is similar to that of the component(s) to be determined. In general, the more nearly the chemical 
structure of the component resembles that of the standard, the closer the response w ill be. 

b. Its retention time is close to. but not identical w ith, that of the component(s). 

c. Its elution time is different from that of any other component in the sample so that its peak does not superimpose on 
any other. 

I'he weight ratio of the internal standard to the sample should be such that the internal standard and the component 
sought produce approximately equal peaks. This is not possible, of course, if several components of interest are at 
different levels of concentration. 

If the internal standard method is applied properly, it may be assumed that the ratio of the weight of component to the 
weight of internal standard is exactly proportional to the peak area ratio, and under these conditions no correction factor 
is needed. The sample is first run by itself to determine whether the internal standard would mask any component by 
peak superimposition. If there is no interference, a mixture is prepared of the sample and of the internal standard in the 
specified weight ratio, and the percentages of the internal standard and of the sample in the mixture are calculated. The 
mixture is chromatographed, and the areas of the component peak and the internal standard peak arc calculated by one 
of the methods described above. 

The calculations are as follows: 

1.1 . % Component in Mixture/ %Internal Standard in Mixture ^ Component Area Internal Standard Area, or 

1 .2. % Component in Mixture % Internal Standard in Mixture x (Component Area Internal Standard Area) 
2. °o Component in Sample - (%Component in Mixture x 100) %Sample in Mixture 

Should calibration be necessary , mixtures should be prepared of internal standard and component, of either 100% or of 
known purity. The number of mixtures and the weight ratios to be used depend on the component being analyzed. 
Usually, three mixtures will be required. I'he weight ratio of one is chosen so that the heights of component and 
standard are equal. The ratios of the other two may be two-thirds and four-thirds of their value. Each mixture should 
be chromatographed at least three times, and areas calculated. The factor for each chromatograph should be calculated 
as specified below, and the averages taken for each mixture. An overall average factor is calculated from them. The 
calibration should be performed periodically. 

1 . factor - ((Weight of Component x % Purity) (Weight of Internal Standard x % Purity)] x [(Internal Standard Area) 
Component Area] 

2. % Component in Sample Mixture " (Component Area x factor x % Internal Standard in Sample Mixture) ' Internal 
Standard Area 

T % Component in Sample ^ (% Component in Sample Mixture x 100) Sample in Sample Mixture 
GC SYSTEM SUITABILITY TEST SAMPLE 

The GC system suitability test sample consists of an equal-weight mixture of food-quality acetophenone. benzyl 
alcohol, benzy l acetate, linalool, and hydroxycitronellal. 

Using the test sample described below, periodically test the performance of and resolution provided by the gas 
chromatograph employed. The test sample must display results comparable in quantitative composition, peak shape. 
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and elution order to those specified below. The quantitative composition should not deviate from the results listed 
below by mote than 1 0" «. Analyze the GC test sample usinu the iX ' ( 'ondiiions for Analysis given above. 
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Section C. Principles governing the establishment and revision of specifications 
General specifications for enzyme preparations 

At its 53rd Session the Committee revised Annex I to FNP 52 "General Specifications for Fnzyme 
Preparations Used in Food Processing" (FNP 52 Add 7. Section C) to indicate that only non-toxicogenic and 
non-pathogenic strains may be used as source organisms in the production of enzyme preparations for use in 

1 1 iod 

A number of enzyme preparations were considered at this Session and in each case specific wording was 
included in the specifications to require that only non-toxicogenic and non-pathogenic strains should be used. 
As this wording precludes, by definition, the production of toxins, specifications incorporating this wording 
will normally not require specific limits to be placed on potentially toxic by-products. 

Determination of low levels of metals 

The Committee continues to pay attention to improving its specifications for limits and methods of analy sis 
of metals. At this meeting, the Committee recognised that in existing monographs where levels of" lead of 2 
mg/kg or less have been specified, the recommended sample preparation and instrumental methods are not 
fully satisfactory. In recognition of this problem, the Committee decided to discontinue using the phrase 
"Prepare a sample solution as directed for organic compounds in the Limit lest and determine by atomic 
absorption spectroscopy.", and instead to use the wording "Determine using an atomic absorption technique 
appropriate to the specified level.". Hie selection of sample size and method of sample preparation may be 
based on the principles of the method described in FNP 5. "Instrumental Methods". 

This recommendation also applies where low levels for other metals, e.g. cadmium arc specified. The 
Committee agreed that rev ised sample preparation procedures and instrumental methods should be prepared 
for consideration at a future meeting and inclusion in FNP 5. Comments and information are invited 
concerning this matter. 

Metals limits for emulsifiers 

At its 53rd meeting, the Committee reaffirmed its policy of replacing the outdated test for Heavy Metals (as 
lead) with limits for individual metals and agreed to begin a programme to implement this policy by calling 
for proposed levels and supporting data relating to indiv idual metals in emulsifiers for review at the 55th 
meeting. 

Proposed levels and supporting data were received for some organic emulsifiers. On the basis of these data it 
was decided to delete arsenic specifications and the Heavy Metals (as lead) specifications in these substances 
and replace them with a lead level of 2 mg/kg. in accordance with the principles stated in FNP 52 Add 7. 
Section C. Although proposals were also received on the inorganic phosphates listed as hav ing emulsifler 
use. there were no supporting analy tical data. A number of specifications for the phosphate emulsifiers were 
also amended to change the current limits for arsenic and lead, and to delete limits for Heavy Metals (as 
lead) 

Comments on the proposed limits are invited. Where higher limits are requested, analytical data in support of 
Mich limits must be provided. If alternative values and supporting data are not received by 28 February 2001. 
the proposed metal limits will be considered to supersede the existing metals limits. 

In summary , the current limits have been proposed to be changed as follows: 

• limits for arsenic were deleted except in the case of phosphates, which were given a proposed arsenic 
specification of not more than 3 mg/kg 

• limits for lead for organic emulsifiers were set at not more than 2 mg/kg and for phosphate emulsifiers at 
not more than 4 mg/kg 

• limits for I leavy Metals (as lead) were deleted 



Copyrighted material 



204 

The Committee emphasized that when the Limit Test for Heavy Metals (as lead) is replaced with 
specifications for individual elements, the absence of a particular metal from a specification means that the 
level of contamination is so low as to he of no concern. 



Proposed metals specifications for 43 emulsifiers 



INS 


Additive 


Arsenic 


Lead 






mg/kg 


MIL! kg 


472 


Acetic acid esters of mono and diglycerides of fatty acids 




2 


452v 


Ammonium polyphosphate 


3 


4 


442 


Ammonium salts of phosphatide acid 




2 


452iv 


Calcium polyphosphate 


3 


4 


482i 


Calcium stearoyl-2-laclylate 




2 


1000 


Cholic acid 




2 


472c 


Citric and fatty acid esters acid esters of glycerol 






450vi 


Dcsoxycholic acid 




2 


Uicalcium pyrophosphate (diphosphate) 


3 


4 


480 


Diocty l sodiumsulphosuccinate 




2 


450i 


Disodium pyrophosphate (diphosphate) 




4 


445 


( il\ cerol esters of wood rosin 




f 


472b 


Lactic acid esters of mono and diglyceridcs of fatty acids 




■> 


322 


Lecithin, partially hydrolysed 




2 


472e.f 


Diacetyl tartraric acid esters of glycerol 




: 


471 


Mono and diglycerides of fatty acids 




-> 


475 


Polyglycerol esters of fatty acids 




2 


476 


Polyglycerol esters of interested fied ricinoleic acid 




2 


431 


Polyoxyethy lene (40) stearale 




2 


432 


Poly oxy ethy lene sorbitan monolaurate (polysorbate 20) 


■i 

•* 


433 


Poly oxy ethy lene sorbitan monooleate (polysorbate 80) 




i 


434 


Polyoxyethylene sorbitan monopalmitate (polysorbate 40) 




-> 


435 


Poly oxy ethy lene sorbitan monostearate (polysorbate 60) 




2 


436 


Polyoxyethylene sorbitan tristcarate (polysorbate 65) 




2 


430 


Polyoxyethylene stearate (8) 




2 


477 


Propy lene glycol esters of fatty acids 




2 


470 


Salts of fatty acids 




2 


54lii 


Sodium aluminium phosphate, basic 


3 


4 




Sodium metaphosphate. Insoluble 


> 

3 


4 


452i 


Sodium polyphosphate. Glassy 




■I 


481 i 


Sodium stearoy l-2-lacty late 




-> 


494 


Sorbitan monooleate 




2 


495 


Sorbitan monopalmitate 




2 


491 


Sorbitan monostearate 




j 


492 


Sorbitan tristearate 




-i 


484 


Stearyl citrate 




2 




Stcary l monoglceridyl citrate 




2 


472g 


Succiny lated monoglycerides 




2 


474 


Sucroglycerides 




•> 


450v 


Tetra potassium pyrophosphate 




4 


450iii 


Tetra sodium pyrophosphate 


3 


1 




Thermally oxidised soya bean oil 




■) 


479b 


1 hcrmally oxidized soya bean oil glycerides of fatty acids 




2 



INS: International Numbering System 
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Tentative specifications for food additives (uses other than as flavouring agent) 

At the 53rd JI-XTA the Committee noted that many of the specifications tor food additives published in the 
FAO Compendium of Food Additives (FNP 52) and its Addenda were designated as "tentative", indicating 
that some data were missing or incomplete at (he time the specifications were prepared. For the current 
meeting, no responses to the call for data for several of these compounds were received and consequently 
their tentative specifications were withdrawn. These compounds are: acetone peroxides, aluminum sodium 
sulfate, ammonium persulfate, benzoin gum. calcium iodate, calcium peroxide, earbohydrasc from 
Aspergillus niger. var., carbohydrase from Aspergillus awamori, var., chlorine dioxide, isoamyl gallate. 
lipase from Aspergillus oryzae. var.. 2-nitropropane. potassium persulfate. rennet from Endothia parasitica, 
and trichloroethylene. 

Information was received for aluminium potassium sulfate, aluminium sulfate (anhydrous), ammonium salts 
of phosphalidic acid, diatomaceous earth and rennet from Stucor species. Their specifications were rev ised 
and the tentative designations were deleted. The title for rennet from Mucor species was changed to rennet 
from Rhizomucor species to reflect the new classification of the source organisms. 

The tentative specifications of diethyl pyrocarbonate were withdrawn because this compound was considered 
by the 1 7th JECFA ( 1973) to be unacceptable for use in foods. 

Tentative specifications for flavouring agents 

The call for data for the 55th Session included requests for information on 

• the 284 specifications developed at the 49 lh . 5T 1 and 53"' Sessions, which were assigned tentative 
specifications at the 53"' Session 

• 59 non-tentative specifications for which the minimum assay figure was less than 95% 

• proposed specifications for a further 124 flavourings to be considered for the first lime at the current 

Session. 

The information provided in response to the request for additional information on the specifications 
developed at the 49 <h . 5P 1 and 53" Sessions ( 1996-99) permitted the Committee to assign a full status to a 
further 179 specifications previously designated as tentative. However the Committee noted that data were 
prov ided for only 3 of the 59 flavourings for which data were requested on the minimum assay values. 

The Committee reaffirmed that these data were needed in order to establish satisfactory specifications, and 
agreed that the 56 specifications for which data were still lacking should be reclassified as tentative pending 
receipt of this information. 

As a result of the above considerations, 476 out of 637 specifications from 1996-9 (75%) were classified as 
"full", and 161 out of 637 specifications (25%) were classified as "tentativ e". 

At its >3 r>l Session the Committee indicated that unless the missing information was provided for those 
substances w ith a tentative designation, and those for which the minimum assay figures were less than 95%. 
the specifications would be withdrawn. In the light of the good response from industry in providing data on 
the tentative specifications the Committee decided to relax this requirement although, as indicated below, it 
stressed that the missing data on all the specifications developed to date must now be prov ided in time for 
consideration at the Committee's meeting in 200 1 . 

The Committee noted that the information provided for the 55th Session to be considered for the first time 
was much more complete than in the past and this resulted in most of the flavours being assigned full 
specifications. In addition most of the missing information on the earlier (1996-99) specifications has now 
been prov ided. I lovvev er a significant number of tentative specifications remain in both the 1 996-99 lists and 
in the list of substances first considered at this meeting. The Committee stresses that the data necessary to 
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enable these specifications to be given a full status need to be provided in time for consideration by the 57th 
Session due to be held in 2001 . 

The Committee also noted that the information on the nature of the products often did not make it clear 
which particular isomers were present. Unless more specific information is provided on the isomers present 
in individual flavourings, the Committee will proceed on the assumption that all the possible isomers may be 
present. 
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